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Boiler drum enroute to New York City subway power station; Brooklyn Bridge in background 
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the modern answer to industry's drying problems 


Moist fines dried in a twinkling to bone-dry powder 


that is the magic of Flash Drying. 


In this ingenious Combustion-pioneered process, air 

so hot it would melt aluminum... almost explodes 

moisture from wet materials, yet with a touch so gentle 
and swift that scorching and burning never occur. 


And—at the same time—these wet particles can be 
pulverized and classified to any desired fineness. 

Wet coal fines from mine washeries are dried to a 
valuable fuel. . synthetic resins are dried and pulver- 
ized to desired fineness.. various types of clays are 
dried, pulverized and classified, as are bauxite, lime- 
stone, talc and many other industrial minerals. Sewage 
sludge is dried and then incinerated to a sterile ash or 
converted to a salable fertilizer. Industrial sludges 
and many other wet wastes are dried in a flash by 
the C-E Raymond System. 
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STEAM GENERATING, FUEL 


\) COMBUSTION ENGINEERING 


Combustion Engineering Building © 200 Madison Avenue, New York 16, N. Y. 


In the minds of many the name Combustion Engi- 
neering is associated almost exclusively with steam 
generating and fuel burning equipment. But Flash 
Drying is another important C-E activity which, 
along with chemical recovery systems, pressure ves- 
sels, pulverizing equipment and even automatic water 
heaters for your home, make the C-E Trade Mark a 
symbol of efficiency and reliability the world over. 


We invite you, therefore, to bring your problems 
of materials drying, pulverizing and classification—-or 
any others you may have in the diverse fields of C-E 
activity—-to Combustion. With a background of 
more than 70 years of specialized knowledge and ex- 
perience to work from, the chances are that C-E can 
help you to a sound, economical solution. 
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“WE CUT OPERATING COSTS $67,000 A YEAR— 
BY BURNING COAL THE MODERN WAY!” 





This unretouched photo shows Bernheim’s 
modernized power plant operating under 
full load. Three boilers now provide more 
steam than six boilers did before modern- 
ization. Automatic combustion controls 
have been installed. The increased effi- 
ciency has resulted in large fuel savings, 
virtually smokeless operation, and greatly 
reduced maintenance costs. 


Why not take full advantage of coal’s economy? Cut 
your operating costs to a minimum with automatic coal- 
and ash-handling equipment. Get more steam for every 
dollar with an up-to-date combustion installation. 

Whether you're building a new plant, or planning to 
modernize, a consulting engineer can show you how 
you can get big savings by burning coal in a modern 
plant designed to meet your specific needs. 

Consider, too, that of all fuels, coal alone has virtually 
unlimited reserves. And America’s coal industry leads 
the world in efficient, economical production. That 
means that, unlike other fuels, ample coal will be avail- 
able in the future—and at relatively more stable prices. 


FOR HIGH EFFICIENCY wh FOR LOW COST 


YOU CAN COUNT ON COAL! 
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If you operate a steam plant, you can’t 
afford to ignore these facts! 


COAL in most places is today’s lowest-cost fuel. 
COAL resources in America are adequate for all 
needs—for hundreds of years to come. 

COAL production in the U.S.A. is highly mechanized 
and by far the most efficient in the world. 

COAL prices will therefore remain the most stable of 
all fuels. 

COAL is the safest fuel to store and use. 


COAL is the fuel that industry counts on more and 
more—for with modern combustion and han- 
dling equipment, the inherent advantages of 
well-prepared coal net even bigger savings. 


BITUMINOUS COAL INSTITUTE 


A Department of National Coal Association, Washington, D. C. 
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The Scope of College Research 


Engineering college research is becoming a major en- 
terprise with annual expenditures in recent years reach- 
ing the $65,000,000 level. Details of the activities at 
103 schools are set forth in the recently published ‘‘Review 
of Current Research and Director of Member Institu- 
tions’ prepared by the Engineering College Research 
Council of the American Society for Engineering Educa- 
tion. More than thirty of these colleges, with their allied 
research institutes, have annual outlays of $500,000 or 
more, and at least sixteen spend in excess of a million 
dollars a year. 

Approximately seventy-five hundred research proj- 
ects are reported, covering work in all branches of en- 
gineering and most related fields. Noticeable particu- 
larly in the larger schools is the great preponderance of 
income from research conducted for the military branches 
of the government. In quite a number of instances such 
work represents anywhere from seventy to ninety per 
cent of the total research budget. 

With national defense needs accounting for so much 
college research, it may be well to assess the long run 
picture. What will happen if, as already seems likely, 
government research expenditures are curtailed as an 
economy measure? Is there any possibility of an over- 
expansion of research facilities, at least in relation to ap- 
plied research? How much duplication of effort is in- 
volved in current activities? Answers to these questions 
may have an important bearing on the future well-being 
of engineering college research. 


Korean Truce Not Likely 
to Affect Power Plans 


With the signing of an armistice in Korea some people 
have expressed the opinion that there will be curtailment 
in power demands by defense industries of sufficient 
inagnitude to modify present plans for expansion of 
power generating capacity. However, such a reaction 
does not appear well founded when the situation is 
viewed broadly. 

In the first place, in the light of previous experience, 
there is no assurance that the truce will bring about a 
lasting settlement. As high military authorities have 
cautioned, the necessity remains for continuing to build 
up and maintain a high state of preparedness as insurance 
igainst fresh aggression. This was reflected in the large 
military budget recently passed by the Congress. 

Ultimately, as defense goals are approached and an 
\dequate stock of atomic weapons has been built up such 
power demands should fall off, despite the possible de- 
velopment of new processes involving large blocks of 
power. But such a situation will come about gradually 
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and any such slack in demand is likely to be taken up by 
normal growth in civilian demand which for some years 
past has shown a steady annual increase of eight to ten 
per cent. 

While there may be occasional lulls in demand, of short 
duration, these should not affect the long-range view; 
and there is little at present to indicate that the Korean 
armistice will exercise a major influence. 


Program Making 


This is an old subject which has been discussed in 
these columns before; but it warrants reiteration. Are 
engineering and scientific society programs becoming 
unduly large and too complex? Some believe they are; 
others revel in their bigness. Here are a few typical 
examples: 

The National meeting of the American Chemical 
Society, to be held early in September at Chicago, has 
scheduled close to thirteen hundred papers. The 
ASME, including regional and _professional-division 
meetings, is responsible for about six hundred papers 
annually, of which its Annual Meeting accounts for 
nearly half. At the recent ASEE meeting in Gainesville, 
Fla., educators listened to over two hundred papers. A 
comparable situation exists with the AIEE and other 
engineering societies. 

The net result is that in most cases, because of the ex- 
pense involved, many of the papers are not printed and 
only a fraction of those presented ever reach the trans- 
actions to become available for reference. Furthermore 
such extensive programs tend to crowd sessions, thus 
limiting helpful discussion, and make necessary many 
simultaneous sessions which often preclude attendance 
by those who have interest in two or more. 

Also by reason of their total physical volume, indi- 
vidual papers receive less attention and are more apt to 
be overlooked when a part of a massive program than 
when presented on a smaller and more selective pro- 
gram. In comparing paper listings of one society with 
another, substantial duplication of subject matter and 
presentations by the same authors are often in evidence. 
Of course, there is some justification for this in that differ- 
ent (but sometimes overlapping) audiences are reached. 
Yet all too often the importance of a subject, even if of 
sufficient significance to warrant repetition, is lost when 
it is a part of a program having several hundred papers. 

As has been pointed out before, timeliness, importance 
of a subject and the value of its contents should be the 
criteria in acceptance of a paper, regardless of the desire 
to fill a program, or of any commercial considerations. 
Although the present is an age of rapid progress and wide- 
spread engineering developments, it is difficult to con- 
ceive that they warrant so many society papers. 
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Methods for Cleaning Regenerative 
Type Air Preheaters—Part I 


By JOSEPH WAITKUS 


Assistant to Technical Manager, 


The Air Preheater Corp., Wellsville, N. Y. 


In the light of recent developments resulting from a study 
of the formation of deposits and methods for controlling the 
rate of accumulation, it seems important to revise the au- 
thor’s recommendations in the March, 1942 issue of COMBUS- 
TION for cleaning heating surface in regenerative-type air 
preheaters. In the earlier article well-known forms of clean- 
ing equipment were described, and operating procedures and 
requirements were suggested, with special emphasis on wash- 
ing the heating surface. Since then new types of cleaning 
equipment have been developed and introduced. With such 
equipment, new operating procedures and requirements have 
been established which assure more effective cleaning with 
minimum expense for maintenance in the replacement of 
heating surface and rotor seals. These are discussed here and 


in a second article to follow next month. 


new concept for cleaning the regenerative-type air 

preheater was development of new cleaning devices. 
Fig. lillustratestwo views of the manually operated single- 
nozzle oscillating type cleaning device. This provides a 
single high-velocity cleaning jet, the position of which is 
controlled by a manually operated feedscrew. The 
cleaning medium is admitted at either end of a hollow 
shaft, which, in turn, supports the nozzle pipe. A ro- 
tary joint in the piping system directly connected to the 
hollow shaft permits oscillating the nozzle on an are over 
the edges of the heating surface. 

Advantages of the single-nozzle arrangement over the 
former multi-jet soot blower are obvious. Concentra- 
tion of the full force of the cleaning medium into the 
heating surface permits effective action in the removal of 
deposits. The fact that the cleaning jet can be moved 
to any point over the heating surface provides a high 
degree of flexibility. It permits directing special atten- 
tion to the areas of the heating surface where it is most 
necessary. This feature assumes particular importance 
in installations where, due to non-uniform air and flue 
gas distribution, heavy deposits accumulate in certain 
areas of the rotor. The device can be installed in either 
the air or flue gas stream. Temperature is not a limiting 
factor in the application of this device because the parts 
exposed to elevated temperatures can be made of alloy 
materials. 

From the design standpoint the single-nozzle cleaning 
device has several interesting features. All actuating 
parts are outside the preheater structure and away from 


| HE first important step in the establishment of the 


40 


the influence of dirt and heat in the air or flue gas stream. 
Simple construction, highlighted by few parts, makes the 
device desirable from the standpoint of cost. Considera- 
tion was given to accessibility to the most important 
parts for maintenance. The entire assembly may be re- 
moved for a major repair or complete replacement with- 
out interrupting the preheater operation, although an- 
nual inspection and conditioning has been more than ade- 
quate to assure high availability and low maintenance 
expense. 

The disadvantage of the manually operated single- 
nozzle type lies chiefly in the fact that it requires the con- 
tinuous attention of an operator to see that the entire 
heating surface is covered by the cleaning action. In 
other words, the cleaning efficiency is largely dependent 
on the personal element. If the operator is careless or 
indifferent, it is obvious that the cleaning jet will not do 
a thorough job. 

To overcome this, a power-operated, dual-nozzle, 
rotary-type cleaning device, as shown in Fig. 2, was de- 
veloped. It consists essentially of a fractional horse- 
power electric, or air, motor coupled to a speed-reducer 
which, in turn, is geared to a driveshaft passing through 
a supporting tube to a pair of bevel gears, one of which 
is fastened to a special rotary joint. The cleaning me- 
dium is conducted through a pipe in the supporting tube 
to the rotary joint, and is distributed to two nozzles by a 
rotating element fastened to the rotary joint. 

The cleaning action is smooth and continuous; it 
assures maximum cleaning efficiency by eliminating the 
personal influence; and adequate coverage of the entire 


August 1993—C OM BUSTION 




















Fig. 1—Manually operated single-nozzle cleaning device 


heating surface is assured by selecting the speed-reducer 
with consideration for the relative movement of nozzles 
with respect to the moving heating surface. The jets 
traverse the rotor width in 20 to 30 min, depending on 
the size of preheater, and the dual jet arrangement 
doubles the cleaning action for one complete traverse. 
If this is more cleaning than seems necessary, the nozzles 
can be stopped at the middle of the traverse and only 
half the time will then be consumed in the cleaning opera- 
tion. 

One important feature, sometimes overlooked in the 
application of the dual-nozzle, is the fact that the cleaning 
circle is tangent to the air preheater rotor areas where 
deposits accumulate most. The areas, shown in Fig. 
3, are located at the outer rim and near the center of 
the rotor. At these two locations the position of the jet 
changes at a rapidly decreasing rate which automatically 
concentrates a great deal of cleaning action in the heavy 
deposit areas. The result is that the areas can be main- 
tained in better condition at all times. 

The power-operating facilities of the cleaning device 
are not complicated. The most important components, 
with one exception, are external to the preheater and can 
be easily maintained. The exception is the special ro- 
tary joint which cannot be reached when the air pre- 
heater is in operation. However, experience over a pe- 
riod of several years, indicates there is no need for con- 
cern over the condition of the rotary joint in its inacces- 
sible position. The joint has stainless steel balls on 
chrome-plated races and is prelubricated with special 





Fig. 2—Power-operated dual-nozzle cleaning device 
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grease. Excessive wear and binding is not likely to oc- 
cur because rotation is very slow. Annual inspection 
has been found adequate for maintenance in practically 
all applications. 

To illustrate the application of both cleaning devices 
to vertical and horizontal type regenerative air preheat- 
ers, Figs. 4, 5 and 6 were selected as typical examples. 
Fig. 4 illustrates a typical single-nozzle design applica- 
tion, whereas Figs 5 and 6 show the dual-nozzle design 
applied to vertical and horizontal type units, respectively. 

Generally speaking, both devices are applicable to 
any of the regenerative-type air preheaters of early or 
late design. However, in certain cases conditions may 
exist which will limit the selection to only one type of 
cleaning device. For example, special construction fea- 
tures within the preheater structure, interference with 
equipment adjacent to the preheater structure, tempera- 
ture to which the nozzle end of the device is exposed, 
ambient temperature in the area where the device is lo- 
cated, and accessibility to the device for operation and 
maintenance, are a few of the conditions which may in- 
fluence the application. 
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Fig. 3—Typical distribution of deposits showing dense ac- 
cumulation at rotor post and rotor rim 


For a time the chief disadvantage of the dual nozzle 
cleaning device was the fact that it could not be installed 
in the flue gas stream passing through the air preheater. 
It was assumed the rotary head which encloses the rotary 
joint, gears, bearing, etc., could not be safely subjected 
to temperatures in excess of 200 F, or excessive dirt. 
However, one installation has now been made in the gas 
outlet duct and no apparent difficulties have been re- 
ported. But, with such limited experience, the recom- 
mendation is to keep the device in the cold-air inlet 
duct. 

Because of limitations encountered with both the man- 
ually operated single-nozzle and the power-operated 
dual-nozzle, the next development was the power-oper- 
ated single-nozzle device illustrated in Figs. 7 and 8. 
This differs from the manually operated design of Fig. 1 
in a number of basic features. The feedscrew is re- 
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placed with a lever and link-operated mechanism con- 
nected either directly to the output shaft of a speed-re- 
ducer, as shown in Fig. 7, or to a worm and worm wheel 
assembly interposed between a speed-reducer and linkage 
mechanism, as shown in Fig. 8. The former is designed 
for small applications, and the latter for large ones. 





Fig. 4—Typical arrangement of manually operated single- 
nozzle cleaning device installed in air inlet of a horizontal 
air preheater 


Flange connections at both ends of the oscillating 
shaft conform with acceptable piping practice. All 
bearings are prelubricated bronze bushings of generous 
size. The entire assembly is condensed to the smallest 
possible dimensions permitting easy installation under 
difficult conditions with respect to available space and 
interferences. 

This device combines all the desirable features of the 
two previous devices, while eliminating the disadvanta- 
geous ones. Every component of the operating mecha- 
nism can be reached for adjustment and maintenance 





Fig. 5—Typical arrangement of power-operated dual-nozzle 
cleaning device in air inlet of a vertical air preheater 


while the air preheater is in operation. There are no ap- 
plication limitations with respect to temperature because 
alloy materials can be used where necessary, with mini- 
mum expense. The power-operating feature eliminates 
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the influence of personal attention, which is the weakness 
of the manually operated type. 

Complete and thorough cleaning action is assured by a 
combination of power-operating components giving con- 
sideration for the relative speed of nozzle and heating 
surface. Although the shaded areas indicated in Fig. 3 
do not receive quite the intense cleaning action with this 
device as with the dual-nozzle device, the cleaning effi- 
ciency has been more than adequate for satisfactory 
operating results. 

Having described and compared the merits of some of 
the latest equipment developed for cleaning and heating 
surface of the air preheater, it seems logical at this point 
to discuss the cleaning media available today, and con- 
sider their respective merits. For the present the dis- 
cussion will be confined to cleaning media for blowing 
purposes. Those for washing purposes will be covered 
separately, in a later article. 


Blowing Media 


Until a few years ago saturated steam was accepted 
universally as the best cleaning medium. It was readily 
available at safe pressures and temperatures, and, be- 
cause of the ease with which it could be piped to the clean- 
ing device, little, if any, consideration was given to other 
media such as superheated steam or compressed air. 





Fig. 6—Typical arrangement of power-operated dual-nozzle 
cleaning device in air inlet of a horizontal air preheater 


Coupled to this wide acceptance of saturated steam was 
the general indifference to the influence of moisture in the 
formation of deposits. 

It was common knowledge that, in the presence of 
moisture, ash particles entrained in the flue gases undergo 
a chemical change resulting in solid masses or deposits 
of varying character which adhere to surfaces with 
varying degrees of tenacity. It was furthermore gen- 
erally known that several sources of moisture existed. 
One is the flue gases where moisture results from the 
combination of hydrogen and oxygen; another is mois- 
ture entrained in the combustion air; and still another, 
of considerable magnitude, is the cleaning medium. 
However, it was not until lower grades of coal and oil 
fuel became more widely used that attention was focused 
on the importance of a moisture-free cleaning medium. 

Superheated steam was given logical consideration, 
and energetic efforts were made to convert to it in a num- 
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ber of installations. The effect on the cleaning effi- 
ciency was observed for an appreciable period, and it can 
be reliably stated now that superheated steam is a prac- 
tical approach to the solution of the deposit buildup and 
cleaning problem. However, special considerations are 
necessary because of the elevated temperatures involved. 

With superheated steam the standard low-temperature 
rotary joint could not be used safely because of excessive 
expansion and disintegration of the packing. Special 
joints were therefore developed, as illustrated in Fig. 9. 
The special designs utilize construction features which 
have successfully handled temperatures that range up to 
900 F. 

The steam pressure is not an important consideration 
because it is throttled or orificed down to maximum of 
250 psig ahead of the rotary joint. High-pressure steam 
does permit use of smaller size piping, valves and fittings 
to the orifice. All rotary joints are of forged steel and 
may include stainless steel springs and balls, ball races 
plated to avoid corrosion and binding, carbon rings and 
special high-temperature packings. For comparison a 
cross-section of a standard low-temperature joint is in- 
cluded in Fig. 9. 

The use of superheated steam often requires special 
attention with respect to piping, valves and fittings, and, 
depending on the steam conditions at the source, alloy 
materials may be required to meet the Piping Code. 
This, of course, results in an expensive arrangement. 
However, experience indicates that the additional cost 
is more than offset by higher cleaning efficiency and the 
longer operating life of the heating surface. Steam 
from a high pressure source can help offset the cost of 
expensive materials by permitting the use of smaller 
size valves, piping and fittings. 


Cleaning with Compressed Air 


Another dry cleaning medium which is currently re- 
ceiving wide consideration as a solution to the moisture 
problem is compressed air. Unfortunately, it is not 
always readily attainable. It is expensive to provide 
compressed air in sufficient quantity and at a pressure 
suitable for the needs of most cleaning requirements. 
Large compressors and receivers are required, and, unless 
there are other uses for it, air cleaning the preheater can 
be an expensive operation. Typical piping arrangements 
for compressed air cleaning are illustrated in Fig. 10. 
Some advantage is gained over the use of superheated 
steam in that smaller pipe lines can be used, and alloy 
materials are not required. No insulation is necessary 
provided the compressed air is not heated. 

In a few installations, arrangements were made to 
heat the air before it reached the cleaning device. A 
pipe coil was provided in the hot gas or hot air duct which 
served to elevate the compressed air temperature as much 
as 400 to 500 deg. F. Heating the air thus served to elimi- 
nate all moisture entrained therein, and, at the same 
time, it avoided the chilling effect of the air striking the 
heating surface. The chilling effect is the result of the 
drop in compressed air temperature at the nozzle outlet 
when the air expands into the atmosphere and a sudden 
change in pressure takes place. It is a debatable effect 
which has not been explored sufficiently, as yet, to estab- 
lish true importance or significance. 

The writer has no definite conclusion to offer at this 
time on the effectiveness or desirability of heated com- 
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pressed air as a cleaning medium. The results have 
been complicated by numerous conditions, and a satisfac- 
tory comparison between hot and cold compressed air 
has not yet been developed. The idea is sound, but the 
results so far are not adequate to encourage the additional 
equipment and expense involved. Further experiments 
and tests seem necessary. Pending further developments 





Fig. 7—Power-operated, single-nozzle cleaning device with 
direct connection to speed-reducer 


it may be assumed, for all practical purposes, that the 
moisture and chilling effect are not serious enough to 
warrant heating the air. The moisture can be reduced 
to a very high degree, with line traps and separators and 
by drawing air from the top of the receiver. As for the 
chilling effect, there is reasonable doubt as to its ill 
effects on the heating surface and as a contributor to 
deposit buildup. 

The question often arises as to which is the better 
cleaning medium, superheated steam or compressed air. 
As far as results are concerned, there is no decided advan- 
tage for either provided both are dry when they strike 
the heating surface. Each, however, as mentioned 
above, has special conditions to be met. For example, 





Fig. 8—Power-operated single-nozzle cleaning device with 
linkage mechanism and worm and worm-wheel drive 


high temperature in the case of superheated steam re- 
quires alloy materials. In the case of compressed air, 
an expensive compressor and receiver are required to 
assure the quantity and pressure desired. Special equip- 
ment for a timed or interrupted blowing cycle may be 
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required to let the compressed air quantity and pressure 
build up in order to cover the heating surface with uni- 
form cleaning effect. The choice between superheated 
steam and compressed air seems to hinge on which of the 
two media can be provided the easiest from the stand- 
point of cost. 


Location of Cleaning Device 


Thinking on the question: ‘‘Is the proper location for 
the cleaning device in the air stream or in the flue gas 
stream?’’ has undergone a number of changes in recent 
years. The first important change took place immedi- 
ately after the development of the manually operated 
single-nozzle. Prior to the introduction of this device, 
it was standard practice to conduct the cleaning in the 
flue gas stream only. With the development of a more 
effective means of cleaning it was discovered that a 
decided advantage could be realized if the cleaning op- 
eration were conducted in the air stream and particularly 
at the air inlet of the air preheater. The reasoning sup- 
porting the change in cleaning position is logical and 





It was the above analysis which caused attention to 
be focused on the air side of the air preheater and dis 
closed it to be the more logical and practical location for 
a cleaning device using saturated steam. By installing 
the cleaning device at the air inlet the steam, moving 
with the air passing through the heating surface toward 
the hot end, comes in contact with progressively hotter 
surface. Condensation of the steam is avoided, and 
the heating surface and deposit is kept comparatively 
dry. Dry deposit is easier to remove from the cold end 
of the heating surface of an air preheater with action of 
the cleaning jet. 

Transferring the cleaning operation to the air side 
soon gave rise to several questions with respect to the 
disposal of the dirt and the effect of dust-laden hot air 
on the general operation of the steam generating unit. 
Such questions as the following often come up for dis- 
cussion : 


1. What will happen to dirt discharged into the 
ductwork between the preheater and the burner 
windbox ? 
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Fig. 9—Comparative design features of high-temperatuer and low-temperature rotary joints 


sound when considered from the standpoint of saturated 
steam as a cleaning medium. 

When the attempt is made to clean at the flue gas 
outlet of the air preheater, the steam is discharged against 
the gas flow. As the steam losses its inertia, it is natu- 
rally returned by the flue gases to the starting point, 
which happens to be the cold end of the heating surface. 
The result is that the steam, in contact with compara- 
tively cool surfaces at this point, condenses and con- 
tributes to keeping the heating surface, and any deposit 
on it, damp or moist. The combination of moisture and 
deposits results in the formation of additional deposits 
and intensifies the corrosive action. 

Reversing the procedure and cleaning at the flue gas 
inlet results in practically the same condition. The 
steam, discharged into the hot end of the rotor is, at 
first, in contact with hot surfaces; as it passes through 
the depth of the surface with the flue gases and ap- 
proaches the cold end, it comes in contact with progres- 
sively cooler surfaces; and finally, at the cold end of the 
surface, the steam condenses and again develops a damp 
or moist condition on the surface. 
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2. How will the burner operation be affected by the 
dust-laden air? Will dampers and controls 
stick? 

3. What will be the effect of the cleaning nozzle 
discharge on the pressure in the duct, and the 
maintaining of a flame at the burner? 

4. What effect will dust in the hot air have on the 
combustion of the fuel? 

5. Will slagging conditions in the boiler be aggra- 
vated? 


Numerous conditions influence the answer to each of 
these questions, but it seems the one having the greatest 
influence is the composition of the fuel, particularly with 
respect to ash content. The gradual decline in the use 
of high-grade fuels and the wide acceptance of certain im- 
ported oil fuels is increasing the ash content which is 
reflected, in turn, by a higher dust loading of the flue 
gases. This is emphasized by the current interest in 
dust collectors, and the universal consciousness of the 
need for better control of smoke nuisances. 
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Since the regenerative type air preheater has the in- 
herent characteristic of carrying flue gases into the air 
stream, there is always a certain amount of dust in the 
hot air stream. Obviously, the poorer fuels serve to 
aggravate the situation with their higher ash content and 
dust discharge. 

It follows from the foregoing that dust accumulation 
in the hot air duct and burner windbox is a direct function 
of the type, grade and composition of the fuel. Solid 
fuels are, of course, more troublesome than liquid fuels. 
The ash content of solid fuels is greater than that of 
liquid fuels. However, recent experience with certain 
grades of oil fuels has shown a definite rise in dust loading, 
although it rarely, if ever, reaches the amount produced 
by the best solid fuels available. 
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Fig. 10—Typical piping arrangements for compressed air 
blowing 


Cleaning in the air stream has, in certain cases, caused 
an appreciable accumulation of dust in the ductwork but 
it has never been of such magnitude as to plug the passage 
or interfere with the operation of the boiler. The build- 
up has never been any more of a nuisance than that en- 
countered with conventional hoppers placed at strategic 
points in the gas passes of the boiler. Annual inspec- 
tion and cleanout seems to be more than adequate for 
all practical purposes. It has been found in most cases 
that the velocity of the hot air stream is sufficient to 
keep the dust moving and prevent it from settling except 
in regions of low eddy currents such as corners and 
shelves. 

The effect of dust-laden air on dampers and burner 
operating mechanism also depends on the type, grade and 
composition of the fuel. In a few cases, when using oil 
luels, the primary air dampers and the burner mecha- 
ism became difficult to operate due to the gummy de- 
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posit, characteristic of the type of fuel, which clung to 
certain movable parts. With coal the condition rarely 
exists, presumably because the deposit on the mechanism 
is generally a comparatively dry dust. The poorer the 
fuel, the more critical the nature of the deposit or dust, 
and the greater the nuisance. 


Discharging the cleaning jet into the hot-air duct does 
force dust out of leaky duct joints and around poorly 
sealed portholes or mechanism openings in the burner 
windbox. However, by repairing the joints and correct- 
ing the sealing or packing, reduction or elimination of 
the nuisance is generally possible. 


Snuffing Out Flame Not Due to Action of Cleaning Jet 


Reports have been received to the effect that the burner 
flame was snuffed out as soon as the cleaning jet dis- 
charged into the air stream, but in each case the situa- 
tion was found to be due to conditions in no way related 
to the cleaning device, or due to boiler operation at ex- 
tremely low capacity when the burner flame is compara- 
tively small. There is little, if any, danger of snuffing 
out the burner flame at boiler loads in excess of 25 per 
cent of maximum capacity. 

The dust entrained in the hot air has no influence on 
the combustion of the fuel as far as can be determined. 
The dispersion is presumably too great and the quantity 
too small compared to the amount of fuel that is being 
consumed. 

As for the effect of dust-laden air on slagging, there has 
been no noticeable change reported with respect to aggra- 
vating or reducing the slagging tendencies in the furnace. 
Again it is presumed the quantity of dust released is not 
sufficient to be considered seriously. 

These conclusions are based on experiences with sev- 
eral hundred cleaning devices in air preheaters installed 
on various type of boilers operating under a wide range 
of conditions with respect to fuel, combustion rate, tem- 
perature and pressure of the air, quantity of air, etc. 
Exceptions do exist, but they are so few as to have no 
influence on the general opinions such as have been ex- 
pressed above. 


The reader must bear in mind that up to this point 
the arguments for blowing on the air side are based on 
the use of saturated steam as a cleaning medium. As 
superheated steam and compressed air became more 
easily available and were recognized as the ideal moisture- 
free cleaning media, the need for blowing on the air 
side became less important. In addition, the dust nui- 
sance in the hot-air stream in some plantsreached anintol- 
erable state. These two facts combined to create a trend 
of switching back to blowing on the gas side. The trend 
grew rapidly as recognition of the importance of having 
less moisture in the cleaning medium and acceptance of 
superheated steam and compressed air increased. 

Today approximately 70 per cent of the new installa- 
tions are providing superheated steam or compressed air 
as a cleaning medium, with the cleaning device installed 
in the gas outlet of the air preheater. In addition many 
of the early installations are converting from air-side 
to gas-side blowing as one of the two dry cleaning me- 
dia becomes available. 


(Continued in the September issue) 
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we have a coal that is 











@ In fact, you can write your own ticket—for 
the vast Bituminous fields served by the Balti- 
more & Ohio contain excellent coals in wide 
variety. For centuries to come, these coals will 
be available—a dependable source of low-cost 
heat and energy. 
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Automatic Sampling of Coal 


| at Car Dumper 
| By ARMAND BUR 


| Cleveland Electric Illuminating Co. 








4 Description of a method of taking 
samples from the falling coal while the car 
is being dumped, as employed by the 
Cleveland Electric Illuminating Company. 
The method is fast, completely mecha- 
nanized and automatic, and the samples 
check closely with hand-belt samples. 


OAL is the largest single purchased item used by 
The Cleveland Electric Illuminating Company. 
Being a heterogeneous material by nature, its 
quality becomes even more variable when influenced by 
different methods of mining and loading. It contains up 
to 26 per cent of inert matter—such as moisture, py- 
rites, slate and bone. The difficult problem is to get a 
true sample as it exists on delivery, a sample which shows 
accurately the proportions of inert matter and coal in 
the entire carload. In a test run on three cars of slack 
coal to compare samples taken at three different levels 
in each car, i.e., top, middle and bottom, it was found 
that the ash content differed as much as 3 per cent be- 
tween levels in the same car. 





Fig. 1—General layout of sampler before crusher was in- 
stalled 
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Car sampling must fit into the regular plant unloading 
schedule as undue car switching and delay might be costly 
both in operations and demurrage. Inclement weather, 
too, has its influence on both the sample and the person 
doing the sampling. Therefore, a new method of car 


aN 


Fig. 2—Cross-section of sampling pipe 


coal sampling was developed, which reduced the sampling 
time from 1.33 to 0.10 man-hours per car. 

One of the earlier methods employed for car sampling 
was the core method. With this the equipment con- 
sisted of a two-inch pipe, four feet long, a 10-Ib sledge 
hammer, and a six-gallon bucket. The pipe was driven 
three feet into the car of coal. The pipe was then with- 
drawn and the core of coal lodged within the pipe was re- 


Fig. 3—Diagram illustrating coal from top of car missing all 
sampling ports 
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Fig. 4—Photograph illustrating coal from top of car missing 
all sampling ports 


moved and placed in the bucket. This was repeated at 
six different points in the car. The chief disadvantage 
in this method was the losing of some of the fines from 
the core as it was being withdrawn from the coal. The 
hard labor involved was another serious detriment. 
Hazards, inclement weather, and the slow rate of sam- 
pling was responsible for its abandonment. 

A careful study of the coal-handling system revealed 
that the car dumper presented the most favorable con- 
ditions for sampling. The coal stream between the car 
and the dumper hopper is the only point in the system 
where coal is caused to flow while still retaining its mine 
identity. Once the coal falls into the car dumper hopper 
its mine identity is lost, since the hopper is a common 
surge bin for cars of coal previously dumped. 
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Fig. 5—Diagram illustrating coal from the middle of the 


upper half of car being sampled 
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Fig. 6—Photograph illustrating coal from the middle of the 
upper half of car being sampled 


The car dumper was studied to see if some means of 
sampling could be employed in the process of dumping 
a car of coal. It was found that through the cycle of 
dumping, the coal started to flow after the carhadrotated 
about 90 deg from its initial position, and emptying of 
the car was completed after it had rotated about 150 deg 
from its initial position. Since representation is the prin- 
ciple of all sampling, the next step was to link a sampling 
process with the angle of coal flow. 

Three lengths of eight-inch pipe were attached to the 
dumper sidewall, spaced so as to get proper representa- 
tion across a standard railroad car; see Fig. 1. Each 
of these three pipes was fixed at a given angle to cut 
through the falling stream of coal at right angles. Two 
openings or ports were cut in each of the three sampling 





Fig. 7—Diagram illustrating coal from the middle of the 


lower half of car being sampled 
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Fig. 8—Photograph illustrating coal from the middle of the 
lower half of car being sampled 


pipes, as indicated in Fig. 2, the ports being of sufficient 
size to pass a five-inch lump. Spacing of the ports 
coincide with a desired sample procurement relative to 
car depth. The sequence of operation is shown in the 
following figures. 

Figs. 3 and 4 illustrate coal from the top of the car 
missing all sampling ports. However, it is not desirable 
to sample this part of the car since the top layer of coal 
may be affected by weather conditions. 

Figs. 5 and 6 illustrate coal from the upper half of the 
car being sampled and Figs. 7 and 8 show coal from the 
lower half of the car being sampled. 

As the dumper returns to the upright position, the 
sampling pipes approach a nearly vertical position and 
the sample gravitates to the hopper attached to the lower 
end of the pipes. The hopper gate opens automatically 
and discharges the coal sample into the sampling crusher. 

The car-dumper sampler was checked for accuracy, 
using two single-car lots of coal, a five-car lot, a 16-car 
lot, and a 30-car lot of coal. 

Table 1 shows the ash and moisture analysis of the 
single-car lot checks comparing the car-dumper sampler 
against hand-belt sampling. The size of coal sampled 
was mine run. The total weight of the car dumper 
sample was 108 lb taken in six increments, whereas the 
total weight of the hand sample was 48 Ib taken in six 
increments. 


TABLE 1 
First Car 
Ash, Moisture, 
Per Cent Per Cent 
Car-dumper sampler 9.9 3.9 
Hand-belt sample 9.2 3.8 
Difference 0.7 0.1 
Second Car si 
Ash Moisture, 
Per Cent Per Cent 
Car-dumper sampler 9.4 5.4 
Hand-belt sample 9.4 5.1 
Difference 0 0.3 
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Table 2 shows the ash, moisture and Btu analysis of 
the five-car lot check comparing the car-dumper sampler 
against hand-belt sampling. The size of coal sampled 
was mine run. The total weight of the car-dumper 
sample was 540 Ib taken in 30 increments, and the total 
weight of the hand-belt sample was 180 Ib also taken in 
30 increments. 


TABLE 2 
Btu as Ash Moisture, 
Received Per Cent Per Cent 
Car-dumper sampler 12,990 10.9 3.1 
Hand-belt sample 12,990 10.5 3.1 
Difference 0 0.4 0 


Table 3 shows the ash, moisture, and Btu analysis of 
the sixteen- and thirty-car lot checks comparing the 
car dumper sampler against the mechanical-belt sampler. 

The size of coal sampled during the sixteen-car lot 
check was 73 per cent mine run and 27 per cent slack 
by volume. The total weight of the car-dumper sample 
was 1,728 lb taken in 96 increments. and that of the me- 
chanical-belt sample was 1,280 lb taken in 64 increments. 

The size of the coal sampled during the thirty-car lot 
check was 90 per cent mine run and 10 per cent slack by 
volume. The total weight of the car-dumper sample 
was 3,240 Ib taken in 180 increments and that of the 
mechanical-belt sample was 2,400 Ib taken in 120 incre- 
ments. 


TABLE 3 
Sixteen-Car Lot Check 
Btu as Ash, Moisture, 
Received Per Cent Per Cent 
Car-Dumper sampler 13.025 10.5 3.5 
Mechanical-belt sampler 12,980 10.4 3.8 
Difference 15 0.1 0.3 
Thirty-Car Lot Check 
Btu as Ash Moisture 
Received Per Cent Per Cent 
Car-dumper sampler 12,750 9.6 5.5 
Mechanical-belt sampler 12,760 9.6 5.4 
Difference 10 0 0.1 





Fig. 9—Photograph showing all sampling compartments 
filled, car almost empty 
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Let Us Help You 
Cut Fuel Costs 


by Providing Your Plant with 


FUEL FLEXIBILITY 


We all know someone who is penny-wise and dollar- 
foolish. And we sometimes wonder what makes 
this a marked trait in some of us. Usually it’s be- 
cause we don’t know any better and when we find 
out how wrong we were, we try to count up the 
dollars we lost by going after those pennies. 


The same proverb applies to some coal users who 
install new . .. or modernize old steam power equip- 
ment with an eye only on the initial cost. Did you 
know that during their first year of operation many 
modern steam generators burn their original costs 
in fuel alone? That’s why it is essential you recog- 
nize—now—the value of fuel flexibility in your 
plant equipment. 





Fairmont Coal Bureau engineers are ready to show 
you how fuel cost savings alone will more than 
justify a slight additional capital investment to pro- 
vide complete fuel flexibility. If you think your 
plant is one of the many where fuel and operating 
costs are not commensurate with steam output, it 
will cost you nothing to place your name on our 


Fig. 10—Grinder installation and lower section of sampler 
hopper; note size of lumps falling from hopper discharge 


mailing list—just fill in the coupon below. The car-dumper sample was crushed by its own me- 
The Fairmont Coal Bureau Reference Bulletin is chanical crusher to minus '/,-in size. The hand- and 
published as a public service and is available to all mechanical-belt samples were also crushed by a mechan- 
coal users. In it you will find information on the ical crusher and all samples were reduced to the required 


latest coal-burning developments and techniques, laboratory size by ASTM method D492-48. The car- 
flexibility in the use of coal, modern standards of . 


: - or Sé é i or Patent N er 2533090. 
operating performance and other information that pa apts aoe, te nee re cmt anes 
may lead to the increase of e new sampler has the following advantages: 
efficiency in your plant. 















Completely mechanized; 

Rugged, simple, reasonably foolproof; 

Independent of weather conditions; 

Devised to take samples from a stream of falling 
coal; 

Fast, with a high sampling rate; and 

6. Compatible with the present coal-handling 

system. 
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MAIL THIS COUPON TODAY! 


FAIRMONT COAL BUREAU 


Chanin Building, 122 East 42nd St., N. Y. 17, N.Y. 







{ 
Fairmont Coal Bureau, Chanin Bldg., | 
122 E. 42nd St., New York 17, N. Y. 


Kindly place my name on your mailing list | 
to receive copies of your publications and 
Technical Reference Bulletins. 





Name 


Company 


Street 


ae ee |S CFig. 1I—End view showing crusher and sampler hopper 
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Power Statistics Show Steady 
Increase in Power Demand 


report on production of electric energy and installed 

generating capacity of electric utilities in the United 
States, which extends through April 30, 1953, shows a 
steadily increasing demand. In fact, that for April 1953 
was 13 per cent over that of April 1952. For the twelve 
months ending April 30, 1953, the total output was over 
411 billion kilowatt-hours which was not only the high- 
est on record for such a period, but 8 per cent above that 
for the twelve months ending April 30, 1952. While 
fuel-generated power increased, water power decreased. 

Not only was there a marked increase in central sta- 
tion output but also in electric energy production by 
power plants of industrial concerns, including the sta- 
tionary plants of electric railroads. These showed a 12.7 
per cent increase. 

The combined utility and industrial power output was 
41,509,506,000 kw-hr for April 1953 and the combined 
production for the twelve-month period exceeded 477 
billion kilowatt-hours which was 7.4 per cent above that 
for the like period ending April 30, 1952. 


| HE latest statistical Federal Power Commission 


Installed Capacities 


Installed capacity of generating plants in electric 
utility service, as of April 30, 1953, totaled 83,836,361 
kw, compared with 76,736,358 kw a year earlier; whereas 
that of industrial plants is given as 15,375,077 kw. This 
makes the combined utility and industrial plant capacity 
in excess of 99 million kilowatts. 

Peak loads on the principal electric utility systems 
totaled 71,948,722 kw in January 1953. While this was 
below the record maximum of 73,055,403 kw established 
in December 1952, it was more than 8 per cent over the 
January 1952 total. Regionally, the highest combined 
peak occurred in the Northeast, where the energy con- 
sumption was also greatest. 


Fuel Consumption 


The April 1953 coal consumption of the electric utili- 
ties amounted to 8,910,232 tons which was the highest 
April coal consumption on record and a 10.7 per cent in- 
crease over that of April 1952. Coal and coal equivalents 
of other fuels consumed in April 1953 amounted to ap- 
proximately 13,886,000 tons which was an increase of 20.3 
per cent. 

Fuel oil consumption amounted to more than 7 million 
barrels which figure was 70.1 per cent above that con- 
sumed in April 1952. This figure, however, was 11.5 per 
cent under the March consumption. 

Natural gas burned by the electric utilities during April 
of this year was 76,583,679 Mcf, the highest April gas 
use on record, or a gain of more than 15 per cént over the 
Vear previous. 

Che indicated average April power generation rate, 
for combustion of coal only, was 1.07 lb per kw-hr. 
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Stocks of Fuel 


Coal stocks on hand at electric utility plants on May 1, 
1953, amounted to 40,059,609 tons. This, in terms of 
days’ supply, based on the April rate of consumption, was 
sufficient to last 135 days at the coal-burning plants. 

Fuel oil stocks, as of May 1, totaled 12,231,593 bbl 
which is estimated as sufficient for 51 days’ requirements, 
based on April use. 

Up-to-date figures on the total energy produced by 
coal and by other fuels are not given, but the latest 
available full year’s figures are those for 1951, which 
show approximately one-half the total output to have 
been generated by coal. 


Scheduled Additions to Capacity 


The foregoing figures are of interest in the light of the 
Thirteenth Semi-Annual Electric Power Survey of the 
Edison Electric Institute which was published in May 
1953. This deals with some 95 per cent of the capability 
and 98 per cent of the energy output of power systems 
in the United States, including both private and publicly 
owned systems. 

This source gives the nameplate rating of new ca- 
pacity placed in commercial service during 1952 as 
6,500,000 kw which included 680,000 kw that had been 
originally scheduled for operation in 1951, but was not 
completed till 1952. 

However, some three million kilowatts of capacity that 
had initially been scheduled for operation in 1952 was not 
in service at the end of that year. Material shortage 
contributed largely to this slippage. 

This three million kilowatts now appears in the 1953 
schedule and 1,700,000 kw which was originally included 
in the 1953 schedule has been moved to 1954. Thus, 
the present 1953 schedule calls for 11,600,000 kw of new 
capacity; that for 1954, 11,000,000 kw and that for 1955, 
9,400,000 kw. This would mean 32 million kilowatts for 
the next three years, or a total installed capacity of over 
113 million kilowatts by the end of 1955. 

However, the Survey Committee expresses some doubt 
as to whether it will be possible to meet this current pro- 
gram. 


Materials Situation 


In summarizing the Survey it was stated that the 
materials situation is far more satisfactory than it has 
been during the past two years. Although some critical 
conditions still exist, future prospects are reasonably 
good. However, this does not mean that delays caused 
by earlier shortages have been overcome. Much of the 
time lost because of inadequate material supplies cannot 
be regained and has caused substantial production set- 
backs. Delayed deliveries and rescheduling are current 
evidences of the effects of the past materials situation. 
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These huge natural gas engines, about 40 to a room, drive the generators, furnishing all the 
electricity used by Alcoa to produce 170,000,000 pounds of aluminum in this plant yearly. 
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KEEP GENERATORS AT PEAK EFFICIENCY 


Down at Point Comfort, Texas, a 
new kind of power plant was built a 
few years ago. 120 engines, running on 
natural gas, drive huge electric genera- 
tors. Their job: to supply the current to 
smelt defense-needed aluminum. One 
of the biggest problems, though, was to 
keep the equipment running cool and 
thus at top efficiency. 


120 Westinghouse Axiflo® fans did 
the trick. Each draws 12,000 cubic feet 
of air through the generators every 
minute, picking up the excess heat. Then 
the air is piped through concrete ducts 
and out exhaust stacks which line both 
sides of the building. 


Now Alcoa has just expanded this 
power plant. They have installed 74 


new engines—and Westinghouse has 
supplied 74 more Axiflos. All in all, the 
194 fans will move over 2,300,000 cubic 
feet of cooling air through the genera- 
tors every minute. That’s enough air to 
fill a trainload of 800 boxcars! 


One day—today or in the near future 
—you may havea problem that involves 
putting air to work. When you do, re- 
member that Westinghouse has the 
most complete air conditioning, air 
cleaning and air handling line in the 
industry. See the new Catalog 600. It 
contains 60 fact-filled pages on products, 
uses, and helpful data. To get your free 
copy, just call your local Westinghouse- 
Sturtevant office. Or, write to Westing- 
house Electric Corporation, Sturtevant 
Division, Hyde Park, Boston 36, Mass. 





Axiflo Fans keep them cool. 
They’re compact, efficient, and 
trouble-free. That’s important for 
hard-to-get-at jobs. 


GAS ENGINE 4& 
1G GENERATOR 





Cooling-air drawn through the 
engine generators picks up the in- 
tense heat, then safely exhausts it 
through individual stacks. 











you CAN BE SURE...IF ts Westinghouse 
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The Technician and the Engineer 


By C. J. FREUND 


Dean of College of Engineering, University of Detroit 


Based on a paper presented before the 
Technical Institute Division of the Ameri- 
can Society for Engineering Education at 
the University of Florida on June 23, this 
article clarifies and explains the respective 
roles of the technician and the engineer. 


HE Detroit Edison Company is building a new 

600,000-kilowatt generating station at St. Clair, 

Michigan. The entire project is in charge of a 
supervising engineer. Very many engineers either work 
under this supervising engineer or cooperate with hin. 
These engineers are associated with The Detroit Edison 
Company, with manufacturers of machinery and equip- 
ment, or with contractors who are doing the construction 
work. These engineers are concerned with the design of 
buildings, foundations, turbines, generators and the like. 
Likewise, they make decisions on the ground when prob- 
lems arise which are not covered by blueprints or specifi- 
cations. 

At the same time, great numbers of technical men on 
this job are not professional engineers at all. They are 
technicians. They direct the construction and erection 
operations, inspect finished work and materials and in- 
stall and test machinery and apparatus. They are the 
superintendents, foremen and inspectors. 


Overlapping Functions 


IL is true that the functions and operations of engineers 
and technicians overlap in practice. But the theoretical 
line of demarcation is clear enough. Engineers under- 
stand the principles and fundamentals of mathematics, 
physics and chemistry. They use their knowledge in 
research, design and development. Technicians like- 
wise know mathematics, physics and chemistry. They 
use their knowledge to perform calculations, to run tests, 
to make estimates and to prepare diagrams. 

Engineers plan; technicians make and do. The en- 
gineer creates and projects; the technician operates. 
The technician is concerned with how to do it; the engi- 
heer is concerned with why to do it. It is common for 
the technician to be more competent in the doing than 
the engineer. For instance, a land surveyor should be 
handier with a transit than a civil engineer. 

In general, the technician is auxiliary to the engineer. 
This must be clear if the relation of the technician to the 
engineer is to be understood. If the auxiliary relation 
of the technician is not understood and accepted, there is 
no chance, as I see it, for the proper development of tech- 
nical institutes. Of course, we have in the United States 
no tixed occupational classification. Any technician can 
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become an engineer at any time by completing the pre- 
scribed training and preparation. It seems to me that 
the most significant feature in the relation of technicians 
to engineers is that the vast :najority of engineers do not 
realize the function of the technician, nor do they realize 
the shortage of technicians. Compared with techni- 
cians, the much discussed present shortage of engineers 
is a trifle. 

Consider the typical engineer who has a drawing to 
make, a test to run, or some other technician task to do. 
If a real technician is at hand, the engineer gives him 
the job to do. If no technician is available, he gives the 
work to a young engineer, or he does it himself. But the 
engineer should not do a technician's work himself. He 
should spend his time doing his own proper work. You 
will never catch a surgeon doing a nurse's work. 

It is permissible for the young engineer to perform a 
certain amount of technician work by way of training 
and experience. But after he has acquired experience 
and training, he should not be required to continue 
technician tasks because no technicians are around. 
Still more important, he should not spend his whole life 
doing technician tasks because there are no technicians 
available. 

To inform the engineering profession in the United 
States is a most important undertaking which confronts 
technical institutes. The most effective means for doing 
this is doubtless to tell the story directly to engineers. 
[ should think that technical institute men should appear 
in the programs of the great national engineering socie- 
ties. They should publish accounts of their aims, their 
work and their objectives in the journals of the engineer- 
ing profession. 
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Low maintenance? 
“We find that due to the (Hays) properly controlled combustion, our mainte- 
nance on both stokers and boilers has been considerably decreased.” 


American Tobacco Company 








Good C€O.? 
“CO, readings show that on an average day Our CO, varies between 13% and 
14% despite load fluctuations.” Sunshine Biscuits, Inc. 


Increased efficiency? 
‘Operating efficiency has been as high as 82%—much of the credit going to the 
accuracy of (Hays) automatically controlled combustion.” 

Sherwin Williams, Chicago Plant 
Fuel savings? 
‘We estimated that . .. we would be able to pay for the new equipment (Hays 
Combustion Control) out of fuel savings in three years. Since then, the records 
show that the amortization of the original investment has been accelerated.” 


Raybestos—Manhattan, Inc. 


Rapid response to wide load swings? 
‘We have made test runs using the Hays system, bringing the load rapidly up 
from 8,000 to 80,000 Ibs per hour with excellent results. Fuel-air ratio was held 


at the desired value and CO, at 15%.”’ Bemis Brothers Bag Company 





You want the specific results to solve your HOW TO GET RESULTS 
combustionproblems. Hays engineershave 


. : : Send a statement of your combustion 
the experience to give you results like: — 


problem and the results you want to 
Orval W. Riggs, Mgr., Application Engi- 
neering, The Hays Corporation, Mich- 
e reduced labor costs igan City 3, Ind. You will receive: 1. Our 
preliminary recommendations for a solu- 
tion to your problem. 2. Hays’ 48-page 
¢ constant steam pressure booklet on control systems and how they 
work. 3. Five “Case Histories”, telling 
how leading companies got “results” on 
@ firing mixed fuels efficiently five different problems with 


e rapid response to steam demand HAYS COMBUSTION CONTROL 


THE HAYS CORPORATION MiIcHIGAN CITY 1, INDIANA « Automatic Combustion Control » Boiler Panels + 


Hays-Penn Flowmeters * Veriflow Meters and Veritrol « Gas Analyzers « Draft Gages « Combustion Test Sets « CO: Recorders + Electronic Oxygen Recorde 


e smoke abatement 


decreased outage 


e lower fuel bills by switching fuels 
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Industrial Turbine Selection 
By J. C. SPAHR} 


A review of turbine types that are available 
for industrial applications, with particular 
reference to process steam requirements. 


Typical examples are cited. 


NDUSTRIAL turbine users have available turbine 

equipment to satisfy practically any operating require- 

ments. Types range from the straight condensing 
unit generating electrical power only to the mixed-pres- 
sure, double automatic-extraction units which automat- 
ically control speed and process steam pressures at the 
same time. These turbines, however, can operate satis- 
factorily only within their designed limits. It is there- 
fore necessary to determine accurately the plant re- 
quirements with a reasonable allowance for future ex- 
pansion before it is possible to make the proper selec- 
tions. While each engineer has his own particular prob- 
lems there are several major objectives which should 
guide the selection in all plants. First of these is the gen- 
eration of process steam and electrical power at minimum 
cost; second, is an installation which will permit max- 
imum freedom to obtain process steam and electrical 
power as desired; and third, dependable operation. 

It is an accepted fact that when both process steam 
and electrical power are required, the most economical 
operation is obtained when the by-product power is at a 
maximum. The important point is to have a thorough 
knowledge of the plant requirements as a basis for se- 
lecting turbine equipment that will give maximum by- 
product power, 


Steam and Power Demands 


Plant studies should result in process steam demand 
charts similar to that shown by Fig. |. In this instance 
process steam is required at both 90 and 15 psi. Elec- 
trical load demand for the same period is shown by the 
full line on Fig. 2. For these examples the inlet steam 
conditions were established at 400 psi with 175 deg F of 
superheat. With inlet steam conditions, process steam 
flows and process steam pressure known, the electrical 
power developed from process steam can be determined. 
The load developed depends on the steam flow, available 
energy, and the efficiency of the unit. Fig. 3 shows the 
approximate efficiency of both condensing and noncon- 
densing turbine-generators from 500 to 7500-kw ratings. 
Final performance on the turbine selected must be ob- 
tained from the manufacturer. By choosing a rating at 
random for efficiency on the first trial all the factors are 
known for calculating the electrical load developed. 

rhe available energy is obtained from the_steam tables 
or steam charts, from which it is found that the enthalpy 

Excerpts from a paper presented at the AIEE Summer General Meeting 
at Atlantic City, N.J., June 15-19, 1953 


+ Assistant Manager, Industrial Turbine Engineering, Steam Division, West- 
mghouse Electric Corp., Philadelphia, Pa 
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drops from inlet to the process steam pressures in the 
above case are 133 Btu to the 90-psi point and 228 Btu 
to the 15-psi pressure. Assuming a 2500-kw noncon- 
densing unit for the first trial, the efficiency is found to 
be 0.713. Therefore 133 X 0.713 = 95 Btu per lb is con- 
verted into work for 90-lb steam and 228 X 0.713 = 162.7 
Btu per Ib is converted into work for 15-lb steam. 

Since 3413 Btu are equivalent to one kilowatt-hour 
the pounds of steam per kilowatt-hour are: 3413/95 = 
35.9 lb for 90-psi steam, and 3413/162.7 = 21 Ib for 
15-psi steam. Knowing the steam rate in pounds per 
kilowatt-hour, the by-product power can be determined 
and plotted against load demand, as shown in Fig. 2. 

It will be noted that at no time during the year does 
the by-product power balance the electrical load demand. 


STEAM DEMAND 18 /HR 





Fig. 1—Combined process steam demand to be supplied 
from turbine 


This is the usual situation and for a satisfactory installa- 
tion a source of firm power must be provided to supply 
the difference between load demand and by-product 
power. The source of firm power depends on whether the 
plant has a tie-line available to a public utility or whether 
it is entirely independent, in which case the firm power 
is produced by straight condensing or automatic extrac- 
tion units. Many plants find it advantageous to pro- 
vide both sources of firm power using the tie-line for the 
most part as a standby. 


Generator-Drive Turbines 


A commonly used combination consists of a straight 
noncondensing unit and a condensing single or double 
automatic-extraction unit. Figs. 4 and 5 are sections, 
respectively, through a typical noncondensing unit and a 
condensing single-extraction unit. 

The majority of turbine-generator units installed in 
the oil refineries since 1946 have been designed for 600 psi 
inlet pressure or higher. This is a natural trend since 
larger blocks of by-product power are produced by the 
same quantity of steam flow. However, opportunities 
for obtaining by-product power, as well as a balance be- 
tween steam and power, from the existing steam plant 
should not be overlooked. 
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Fig. 2—Power load-demand curve showing division between 
process steam and condensing cycle 


A plant expansion now in progress includes three 
units, each with a 12,500-kw capability, designed for 
680 psi, 688 F inlet steam and 200 psi exhaust pressure. 
This by-product power is produced by a process steam 
flow of 490,000 Ib per hr from each unit. 


General Purpose Turbines 


When making plant studies the general purpose me- 
chanical-drive turbines must be included in the overall 
heat balance for the most economical plant operation. 
The oil industry with its numerous applications for 
pumps, fans and compressors offers many opportunities 
for generating by-product power. 

Mechanical drive turbines have been built for pressures 
up to 1500 psi, for steam temperatures up to 1,000 F, 
speeds in excess 10,000 rpm and ratings up to 30,000 
hp. The relative ease with which they can be arranged 
for variable speed operation makes them particularly de- 
sirable for driving variable-speed apparatus. Several 
types of control are available and each in its proper ap- 
plication can readily satisfy the needs of the driven ap- 
paratus. 

Fig. 6 is a section through a 588-hp, 3680-rpm boiler- 
feed-pump drive designed for 680 psi, 688 F inlet steam 
and exhausting at 200 psi. Two such units are being in- 
stalled in the same plant as the three 12,500-kw units 
mentioned above and operate on the same steam con- 
ditions. A 7500-hp unit for compressor drive is shown 
in Fig. 7. 


EFRCENCY IN PERCENT 





45 «650 
LOAD IN HUNDREDS OF KW 


Fig. 3—Approximate rankine cycle efficiency ratios of tur- 
bine-generators 
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Regenerative Feedwater Heating 


Turbine-generator ratings for most industrial units 
fall within the range of 1500 to 10,000 kw. Steam re- 
quirements for these units, however, are in many cases 
equivalent to those required for many central stations. 
Practically every large steam-turbine installation oper- 
ates with regenerative feedwater heating. Fig. 8 shows 
a typical industrial plant layout where the feed heating 
facilities have recently been expanded to include the 
high-pressure heater. The plant utilizes something over 
200,000 Ib of steam per hour which compares with the 
flows required for a conventional 20,000-kw straight con- 
densing unit. Such a condensing unit would in all 
probability be provided with at least three stages of 
feedwater heating. 

Based on operating steam conditions of 400 psi, 750 F 
total temperature, and 1'/» in. of mercury absolute back 
pressure, the improvement in heat consumption for a 
straight condensing turbine can be obtained from Fig. 
9. For other types of units, such as automatic extrac- 




















Fig. 4—7500-kw noncondensing turbine 


tion, the savings will generally differ from those on the 
curve and the actual savings must be calculated. Steam 
temperature has only a small influence on the gains 
obtained by stage heating. 

Fig. 9 shows that for all practical purposes the maxi- 
mum reduction in heat consumption for three-stage heat- 
ing is obtained for total rise in feedwater temperatures 
from 220 up to 270 deg F. 


Large Capacity Installations 


As mentioned previously, industrial turbine-generator 
units generally range in ratings from 1500 to 10,000 kw. 
However in some larger plants power requirements are 
often high, and require units of high ratings. Fig. 10 
shows the plant arrangement of an installation including 
three straight nontondensing turbine-generator units 
each with a capability of 18,750 kw, as well as various 
mechanical drive turbines and the feedwater heaters, 
which was placed in service in 1930 for the supplying 
process steam at approximately 150 psi to an oil refinery. 
The mechanical drives, except for the boiler feed pump, 
exhaust to the deaerating heater at 3 to 13 psi depending 
on plant load. The boiler feed pump turbine exhausts 
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Fig. 5—6000-kw condensing single-extraction turbine 


to the jet condensers. The high-pressure heater taking 
steam directly from the low-pressure header heats the 
boiler feedwater to 365 F. Balance between steam and 
electrical power is maintained by a tie-line to a public 
utility. 

In 1938 additional capacity was added with the in- 
stallation of two condensing automatic extraction units. 
The high-pressure section of the turbine from inlet to 
extraction opening was designed for the same conditions 
as the original noncondensing units. Each turbine is 
capable of developing 15,000 kw on extracted steam. At 
the time of this installation it was recognized that addi- 
tional firm power would be required in the system. This 
requirement was met by the condensing end of the extrac- 
tion machine which is capable of developing an additional 


. 


1S 





Fig. 6—Noncondensing turbine-boiler feed pump drive 


10,000 kw. When the unit is operated with the maxi- 
mum design flow to the condenser and the remaining 
portion of the maximum throttle flow extracted for proc- 
ess the unit is capable of developing 25,000 kw. A 
third unit of this design was installed in 1943. 

In recent years additional straight condensing units 
have been added to the system, also the demand for 
|50-psi steam has increased so that these units are now 
operated with maximum extraction continuously. In 
fact the steam demands have now outgrown the existing 
equipment and two new noncondensing units, each of 
°0,000 kw capability, and a maximum steam flow of 810,- 
000 Ib per hr are scheduled for operation early in 1954. 
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The process steam flow required from each of these two 
units is approximately 50 per cent greater than that from 
each of the original noncondensing units. The resultant 
electrical output, however, is approximately 2'/) times 
the original unit. The increase in power is the result of 
increased available energy in the steam. Since the ex- 
haust pressure is fixed, the increased available energy is 
obtained by raising the inlet conditions. In raising the 
inlet conditions, however, it must be kept in mind that 
the exhaust temperature must be approximately the 
same as that on the other units in the plant. It is there- 
fore necessary to select a combination of inlet pressure 
and temperatures which will give the proper available 
energy and at the same time the proper exhaust tem- 
perature. Inlet steam conditions of 1450 psi, 950 F and 
150 psi exhaust pressure meet these requirements. 











Fig. 7—7500-hp condensing turbine-compressor drive 


Turbines arranged to furnish steam to process at one 
controlled pressure were first employed in industrial 
plants prior to 1915, whereas those designed for two con- 
trolled pressures were first used in the 1920's. Recently 
turbine-generator units designed to control steam flow to 
process at three controlled pressures have been placed in 
operation. Fig. 11 shows a 30,000-kw turbine which was 
placed in service several years ago, controlling flow to 
process from two extraction openings, as well as flow from 
the exhaust under controlled pressure. A duplicate unit 
is now being erected. As the number of pressure con- 
trolled process points increase, the scope of application 


rapidly decreases. 
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Fig. 8—Typical plant heat balance diagram 
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Fig. 9—Reduction in heat consumption by regenerative feedwater heating. Full 
load steam conditions 400 psig, 750 F, 28.5 in. Hg 
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Conclusion 


The foregoing discussion illustrates that there is as 
large a variety of turbine drives available for industrial 
application as there are opportunities of utilizing the proc- 
ess steam to generate power. As the fuel costs increase 
it is more important than ever to select the right turbine 
for the job. This can be done if the turbine is selected 
on the basis of a thorough knowledge of plant require- 
ments. Plant analysis similar to that illustrated is of ut- 
most importance in obtaining a successful turbine instal- 
lation. With turbines available in all sizes and types 
from the single-wheel mechanical drive to the large 
turbine-generator units and for any steam pressure and 
temperature up to present-day limits industry has every 
opportunity to select turbine equipment to match plant 
requirements. 























Fig. 11—30,000-kw noncondensing double-extraction turbine 


August 1953—-C OM BUSTION 


' 
{ 
3 
: 
; 
: 





is as 
strial 
proc- 
rease 
‘bine 
cted 
uire- 
f ut- 
stal- 
ypes 
large 

and 
very 
lant 


ON 











Facts and Figures 


Iron, in one form or another, is present in most of our 
natural waters. 


It is estimated by Bituminous Coal Institute that the 
total tonnage of coal mined in the United States in the 
last 150 years is equivalent to about 2'/. per cent of 
present known recoverable coal reserves. 


Silicone rubber retains its rubberlike properties at 
temperatures far above and below the limits of organic 
rubber. 

e 


Experience abroad has shown that loss of power, due to 
deposits of fuel-oil ash on the blades of gas turbines, 
limits the use of boiler oil in turbines of the open-cycle 
tvpe. 

* 


Judging from present research and developments in 
the field of nuclear energy, the liquid-metal-cooled re- 
actor appears attractive as a power producer, particularly 
where high steam pressures and temperatures are in- 
volved. 

oJ 


Coal burned in the generation of electricity for New 
York City is consumed at the rate of a train-load every 
six hours, or more than 280 carloads every 24 hours. 


Temperatures within an oxy-acetylene flame are some 
two thousand degrees higher than those in a pulverized 
coal flame. 


The per capita use of electricity in the United States 
is approximately two and a half times that in Great 
Britain. 

2 


During the last fifteen years the proved reserves of 
crude oil in the United States have more than doubled. 


Radioactive isotopes are now being employed exten- 
sively in metallurgy to study diffusion in solids, oxida- 
tion, corrosion and the distribution of impurities in alloy- 
ing elements. 

o 


Where employment of chlorination treatment of 
condensing ‘water is indicated to combat algae, practice 
appears divided between use of sodium hypochlorite, 
calcium hypochlorite and liquid chlorine. 


According to a cost survey recently conducted by 
-lectric World, new central stations completed in 1952, 
with a few exceptions, ranged in cost from $90 to $165 
per kilowatt, despite ever-rising material and labor 
costs. This reflects the economy of large units, single 
boiler-turbine layout, semi-outdoor construction and 
niany design refinements. 
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Sdimme Control 
IN COOLING SYSTEMS 
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Chlorination — the modern way 
to prevent slime buildup in con- 
densers and heat exchangers — 
saves you money if it’s right. But 
if dosage is too heavy, you run the 
risk of corrosion . . . or if it’s too 
light, chlorination is worthless. 
Builders Chlorinizer is the key to safe, effective, 
economical chlorination in cooling systems. CHLORIN- 
IZER IS ACCURATE . . . The sensitive compensating 
valve and the visible-flow Sightflo Indicator guarantee 
correct feed for effective treatment and insure against 
corrosion. CHLORINIZER IS SAFE . . . The full vacuum 
principle automatically and positively shuts off chlorine 
feed on loss of vacuum. CHLORINIZER IS SIMPLE 
. . . Because of its basic design, Chlorinizer is readily 
adaptable to single or multiple point applications on 
manual, semi-automatic, or fully automatic control. 
Builders Chlorinizers are available in three volu- 
metric models for feeding from a few pounds to 6,000 
pounds per day. Send coupon for complete details. 


| BUILDERS-PROVIDENCE, INC. 
i [reoustaves (DIVISION OF B-I-F INDUSTRIES) 


4 373 Harris Avenue, Providence 1, Rhode Island 


Please send Application Memo No. 840-J9 describing Chlorinizer 
slime control system. 
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This Bailey Boiler Control 
Panel insures high efficiency 
in the use of Fuel-Dollars at 
a Western Chemical Plant, 


What's Your Fuel-dollar Efficiency? 


A dollar’s worth of fuel has the same potential 
energy, no matter who’s boiler it fires. But how 
much of the energy actually gets converted to 
a usable form depends on how you operate 
your boiler. 


That’s where Bailey Controls can help. And, 
here’s why, we believe, you'll get better fuel- 
dollar efficiency with Bailey: 


1. Complete Range of Equipment — fully 
co-ordinated. You need never worry that 
a Bailey Engineer’s recommendation is 
slanted in favor of a particular type of 
equipment, just because he has a limited 
line to sell—or that Bailey will pass the 
buck for efficient control; we offer complete 
boiler control systems. 


2. Engineering Service—backed by experi- 
ence. No other manufacturer of instru- 
ments and controls can offer as broad an 
experience, based on successful installations 
involving all types of combustion, flow 
measurement and automatic control. 


3. Direct Sales-Service — conveniently lo- 
cated near you. Bailey Meter Company’s 
Sales-Service Engineers are located in more 


industrial centers than those of any other 
manufacturer of boiler control systems; you 
get prompt, experienced service with a min- 
imum of travel time and expense. 


For better fuel-dollar efficiency — for more 
power per fuel-dollar, less outage and safer 
working conditions, you owe it to yourself to 
investigate Bailey Controls. Ask a Bailey En- 
gineer to arrange a visit to a nearby Bailey in- 
stallation. We’re proud to stand on our record: 
“More power to you!” 


A-109-1 
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Liquid Sodium Installation 


Liquid sodium is pumped and metered 
electromagnetically in an experimental 
installation at the Knolls Atomic 
Power Laboratory operated by the 
General Electric Co. in Schenectady, 
N. Y., for the Atomic Energy Comis 
sion. 

The closed circuit loop was devised 
to study electromagnetic pump and 
magnetic flowmeter operation and ob- 
tain performance curves by computing 
pressure versus flow, using voltage, pres 
sure and sodium temperature variants. 
Flow is measured by the magnetic 
flowmeter in gallons per minute with an 
accuracy within two per cent. Tem 
peratures vary according to tests per 
formed and range from 580 to 1000 F. 
The pump and flowmeter, developed 
for installations such as this one, operate 
on magnetic principles and have no 
moving parts. 


Experimental setup for liquid sodium 
tests 


Establishes Nuclear Power 

Division 
Combustion Engineering, Inc., has 
established a Nuclear Power Division, 
headed by David M. Schoenfeld who 
will report to W. H. Armacost, vice 
president in charge of engineering. Mr. 
Schoenfeld, an executive of the com 
pany’s engineering department for some 
years past, has been in charge of engi 
neering relative to controlled circulation 
boilers and marine boilers, as well as of 
special development in these and other 
fields. 

This step, according to M. H. Isen- 
berg, president of the company, was 
taken primarily to give separate iden 
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tity to an activity in which the company 
has been engaged for some time and to 
facilitate its expansion. The company 
is presently occupied with several proj- 
ects having to do with the development 
of equipment for nuclear power genera- 
tion, including the supply of major com- 
ponents for an atomic-powered sub- 
marine. It is also making studies and 
conducting development work having to 
do with some of the practical problems 
of design, fabrication, metallurgy, etc. 
involved in utilizing the heat generated 
in nuclear reactors for the production of 
power. It has been working in close 
cooperation with several industrial and 
utility groups and with governmental 
agencies engaged in atomic activities. 


. 
aa 


Titanium Supply Assured 


The Defnese Materials Procurement 
Agency has announced that it has con 
tracted with Cramet Inc. of Chicago, 
a subsidiary of Crane Co., for produc 
tion of 30,000 tons of titanium sponge 
over a period of five years. This is al 
most pure raw material from which 
the titanium metal is produced. The 
contract calls for construction of a 25 
million dollar plant. 

DMPA has similar contracts with 
Titanium Metals Corp. and with du 
Pont. The former calls for 18,000 tons 
over five years and the latter for 13,500 
tons over the same period. Thus, the 
U. S. Government will have available 
by 1956 a total yearly supply of about 
13,200 tons. 


Largest Rolling Mill Handles 
Heavy Boiler Plate 


A 206-in. rolling mill at Lukens Steel 
Company, Coatesville, Pa., known as the 
“Big Mill” throughout the steel indus- 
try, is said to be the largest rolling mill 
in America. It is capable of producing 
steel plate (carbon steel, alloy steel, clad 
steel or non-ferrous plates) up to 195 
in. wide and thus lessens the number of 
fabricating operations in the construc- 
tion of certain types of vessels. 

The photograph, left, which shows 
the shell of a large high-pressure boiler 
drum, was rolled on this mill. The 
finished plate measured 459 in. by 119 
in., was 6°/ in. thick and weighed 
96,000 Ib. 


Boiler drum of 6'/,-in. plate 
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Graduate Education in Engineering 


HE question of what type of grad- 

uate education is of most benefit 
to an engineer may be approached by 
reviewing briefly the history of engi- 
neering during the past twenty vears. It 
has been my own experience during this 
time that the only engineering courses 
which have been of any use to me have 
been those dealing with the basic en- 
gineering sciences. Everything we 
learned in highly specialized courses in 
various phases of engineering has been 
rapidly obsoleted by new developments. 
In aeronautics, for example, the biplane 
truss design has been replaced by mono- 
cocque wing design; the reciprocating 
engine has been replaced by the gas 
turbine; the wooden structures have 
been replaced by dural, steel, titanium 
and glass cloth laminates; the manual 
controls have been replaced by hydrau- 
lic, electric or pneumatic servos and 
gyroscopic autopilots. Thus, primary 
emphasis in graduate, as well as under- 
graduate, education in engineering 
should be devoted to teaching the en- 
gineering sciences, thoroughly and 
clearly, illustrating the principles by ap- 
plication to modern engineering systems, 
demonstrating the principles with simple 
laboratory models, and giving the stu- 
dent practice by realistic design prob- 
lems. 


Specialised Study 

Since the time available in post- 
graduate education is limited to, at the 
most two or three years, time devoted 
to highly specialized and applied courses 
should be restricted to a minimum. 
These specialized subjects should be 
preferably taken as extension division 
courses after the student is engaged in 
engineering practice and has a need for 
specialized knowledge dealing with his 
tvpe of work. It is my belief that the 
detailed design tricks can best be learned 
by an engineer after he is engaged in a 
given field, and that the so-called ‘‘art 
of engineering’’ or the design of a com- 
plicated engineering system cannot be 
taught in the limited time available in 
school without slighting the essential 
engineering sciences. This ‘‘art of en- 
gineering’ would therefore be acquired 
as the result of engineering practice by 
building upon a sound foundation of 
the engineering sciences. 


* Excerpts from a Presentation before the 
ASME Semi-Annual Meeting at Los Angeles, 
June 28-July 2, 1953 

+ President and Technical Director, Aerophys- 
ics Development Corp. and Visiting Professor, 
Department of Engineering, University of Cali 
fornia at Los Angeles 
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The study of engineering 
science versus physics in prepa- 
ration for an engineering career 
is discussed, and it is urged that 
both graduate and undergrad- 
uate instruction be devoted to 
the basic engineering sciences, 
with specialized subjects de- 
ferred until the individual has 
engaged in practice. It is fur- 
ther suggested that the top 
quarter of a class be encouraged 
to undertake graduate studies. 











Engineering Science vs. Physics as 
Preparation for Engineering 


It has been argued by some educators 
that the best graduate preparation for 
a career in engineering is graduate study 
in physics, chemistry and mathematics. 
It is my impression that an outstanding 
young physicist can learn to tackle 
engineering problems just as an out- 
standing young engineer can learn to 
solve problems in physics. However, 
there is a considerable difference in em- 
phasis between the engineer and the 
physicist, or the mathematician, in 
his outlook and his approach to a given 
subject. 

One may approximately summarize 
this situation by stating that the stand- 
ard physics courses and texts concen- 
trate on developing the fundamental 


principles of physics and stating them in - 


a simple mathematical form, that the 
engineering science courses and texts 
concentrate on the applications of these 
principles and equations to engineering 
problems. Thus, to the physicist, ele- 
gant methods of deriving and summariz- 
ing the equations are of considerable 
importance. To the engineer the prin- 
ciple problem is to reduce a very com- 
plicated physical situation to a simpli- 
fied model, which he can think through 
and understand with the aid of the 
mathematical equations and which he 
can analyze with the aid of simple ap- 
proximations and digital or analog com- 
puters, or with the aid of model tests 
and experiments. Obviously, there is 
a considerable region of common in- 
terests. It is my belief, however, that 
courses in physics are not a substitute 
for the related courses in the engineering 
sciences but rather, a supplement and 
that therefore, the engineering sciences 
should be taught as such by “‘engineer- 


ing scientists’’ who know the practical 
problems of engineering as well as the 
applicable basic sciences. 

The graduate student working to 
ward a PhD should learn the methods 
and techniques of engineering research 
in preparing his thesis under the super 
vision of an experienced faculty advisor. 
It is very desirable that the thesis in 
clude experience with both the analyt 
ical and experimental methods of en 
gineering research. In addition, the 
graduate students should obtain ex 
perience in presenting the results of 
his research work orally before an audi 
ence in a weekly research conference and 
at least once a year, by presenting a 
seminar. Such practice in public speak 
ing on engineering topics, if criticized 
constructively by the audience, is of 
much more help to an engineer in learn 
ing to express his ideas than the formal 
courses in public speaking. 


Extension Division and Specialised 
Courses 

Most engineers cannot anticipate the 
exact field of engineering in which they 
will be active after they leave the uni 
versity and therefore, it is recommended 
that highly specialized subjects gen 
erally be studied by the engineer af 
ter he is engaged in his professional prac 
tice. This may be done either with the 
aid of textbooks or extension division 
courses at a neighboring university. 
Thus a mechanical engineer who is 
engaged in the design of gas turbines 
would do well to supplement his basic 
engineering science studies with a course 
in jet propulsion or in turbo-machinery. 
A course in jet propulsion would include 
the basic theory of steady and nonsteady 
flow jet propulsion systems in air as well 
as in water. A course in turbo-machin- 
ery would include a survey of the 
theoretical methods and the experimen- 
tal data available for the design of axial 
flow compressors and turbines, radial 
flow compressors and turbines, ete. 
If he is engaged in the design of com- 
bustion chambers for gas turbines, it 
would be to his advantage to take ex- 
tension division courses in the theory 
of flames and combustion including a 
summary of the aerodynamic as well 
as the chemical aspects of this problem. 
If he is engaged in the design of regula 
tors and controls for gas turbines, the 
mechanical engineer would do well to 
take extension division courses in servo- 
mechanisms and automatic control 
systems. If he has had a good program 
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of courses in the engineering sciences 
it is very simple for him to assimilate 
the subject matter of these specialized 
courses rapidly and to be in a position 
where he can make new contributions 
based upon his knowledge of the fun 
damentals, 

rhe instructors for these extension 
division courses should ordinarily be 
outstanding engineers engaged in the 
practice of engineering. They willknow 
much more about these advanced fields 
of engineering than any instructor at the 
university could be expected to know un 
less the latter is devoting a considerable 
portion of his time to research or to pro 
fessional consultation with an engineer 
ing group active in this field. It ts 
generally impossible for any instructor 
at a university to keep up to date in the 
details of various new fields of engineer 
ing development and consequently, the 
device of utilizing practicing engineers 
to teach these subjects is almost the 
only practical method for rapidly in 
troducing these subjects into a univer 
sitv curriculum, 

Extension division courses taught by 
professional engineers offer at the same 
time, an excellent opportunity for the 
professor teaching a related engineering 
science to be kept informed of new tech 
nical developments and to introduce 
problems, demonstrations and new de 
velopments from these extension divi 
sion courses into his own courses in the 
basic engineering sciences and to keep 
the basic engineering science courses 
lively and interesting 


Improvement in Engineering Instruction 


rhe success of an engineering school 
in developing outstanding graduates de 
pends primarily upon three factors 
|) Excellent physical facilities including 
buildings, laboratories, and research 
equipment; (2) a faculty composed of 
outstanding engineers with competence 
in both teaching and the practice of 
engineering; (3) a capable group of stu 
dents selected for their qualifications for 
engineering. The order of importance 
is in the reverse order to that listed 
Chese conclusions also apply to gradu 
ate education in engineering. 

In order to improve the caliber of the 
vraduate students, it is suggested that 
the most qualified BS graduates in en 
gineering be encouraged to continue 
graduate studies in the engineering 
sciences. It is suggested that engineers 
within the upper quarter of their grad 
uating class continue for one or two 

ears of graduate study toward a 
\laster’s or Professional Engineering de 
sree; that the top ten per cent be en 
couraged to continue their studies to 
vard a PhD degree. It is recom 


mended that most of these graduate 
tudies be concentrated on the engineer- 


ig sciences, and that the student usu 
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AVE up to 90% 


in Refractory Maintenance Costs 


“mm, MOLDIT 


con CASTABLES 
Right on the Job! 


With Moldit Castable Refractory Cements, you can 
make special shapes and monolithic linings—or patch 
spalled or eroded linings quickly, at low labor cost. 
Plant after plant reports reduction up to 907% in refrac- 
tory repairs and maintenance. 

Moldit linings and precast shapes provide a powerful 
barrier against heat erosion, slagging or spalling. Patch- 
ing old linings with Moldit Cement drastically cuts 
maintenance costs and down-time of equipment. Dou- 
bles and even triples the life of the lining. 

Moldit cold-sets quickly to full strength. Doesn’t 
shrink. Water won't harm it. There’s a Moldit Refrac- 
tory Castable for every application. Write for data on 
Moldit. 





AIR-SET 
FASTER 


MORE 
RESISTANT 
TO SLAG 


Gunniting a 5%” 
thickness of Moldit 
Chrome Refractory 
Cement on oa boiler 
floor for resistance to 
molten slag. 


MORE 
HEAT 
RESISTANT 


Ash hopper of large 
public utility boiler 
lined with Moldit-D 
efractory Cement. 


REFRACTORY & INSULATION CORP. 
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Silvergate Station 


...uses Foster Super-Jet 
Safety Valves on 
High Pressure Units 


San Diego Gas & Electric Co. uses Foster Super- 
Jet Safety Valves with good results on high pres- 
sure units at their Silvergate Station. 


Foster Super-Jet Safety Valves are widely used on 
high pressure units because their greater capacity 
means fewer valves are necessary. They can easily 
be reached for inspection and servicing when 
needed. 


Most important is the absolute protection against 
overpressure given by Foster Super-Jets. And also 
important is greater protection against costly out- 
ages caused by service failures. 


For full information, ask for Bulletin 80-SV. 
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One of the Foster Super-Jet Sofety Valves 
on the boiler drum. This 3” x 6” valve 
is set for 1485 psi. 





This 21.” x 4” Foster Super-Jet 
on the superheater header is set for 
1425 psi ot 950° F. 


PRESSURE REGULATORS © RELIEF AND BACK PRESSURE VALVES ¢ 
CUSHION CHECK VALVES © FAN ENGINE REGULATORS © PUMP 
GOVERNORS ¢ TEMPERATURE REGULATORS © FLOAT AND LEVER 
BALANCED VALVES * NON-RETURN VALVES © VACUUM REGULATORS 
OR BREAKERS © STRAINERS © SIRENS © SAFETY VALVES © FLOW TUBES 


FOSTER ENGINEERING COMPANY ° UNION, N. J. 








ally defer highly specialized courses until 
after graduation. 

It is recommended that the graduate 
faculty of engineering be selected from 
among the top one per cent of engineers 
in competence and with at least ten 
years of engineering experience. It is 
also recommended that the salary for 
these members of the engineering facult\ 
be comparable with that paid to the top 
one per cent of the engineering profes 
sion. In order to maintain their tech 
nical competence, it should be expected 
that this graduate staff devote about 
twenty per cent of their time to engi 
neering research or engineering practice 
Thus, they should be paid by the uni 
versity for instruction at a rate corre 
sponding to eighty per cent of the full 
time salary of the top one per cent of 
professional engineers; the remaining 
twenty per cent of their salary might 
come from research or engineering prac 
tice sponsored by the university or out- 
side industry. 

It is recommended that the instruc 
tors in the specialized courses taught in 
the extension division be selected from 
among the best professional engineers 
engaged in industry in the particular 
subject. These instructors would nor- 
mally devote about eighty per cent of 
their time to engineering practice and 
twenty per cent to teaching. In this 
manner, the most advanced fields of 
engineering development would be pre- 
sented at the university by the real ex- 
perts without making it necessary for 
the university to establish large asso- 
ciated development projects in every 
branch of engineering. 

By this dual approach of having the 
basic engineering faculty devote about 
twenty per cent of their time to engi- 
neering research and development and 
conversely having outstanding practic- 
ing engineers devote about twenty per 
cent of their time to teaching specialized 
subjects in engineering, it would be pos- 
sible to bridge more effectively the gap 
between the engineering school and the 
engineering profession. 





PETER F. LOFTUS 
CORPORATION 


Engineering and Architec- 
tural Consultants and 
Designers 
First National Bank  Bidg., 
Pittsburgh 22, Pennsylvania 


Cable Address— 
“LOFTUS |= Pittsburgh” 
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Alberta Oil and Gas 


Tke Province of Alberta, Canada, has 
just issued a review of operations in its 
oil and natural gas fields for the year 
1952. New production records were 
set during the year with a total crude 
oil output of approximately 59 million 
barrels from over 3300 active wells, and 
more than 95 billion cubic feet of natural 
gas. The estimated oil reserves of the 
province are about |'/» billion barrels 
It is believed that the rate of expansion 
will soon enable Canada not only to be 
practically self-sufficient in meeting its 
oil and gas requirements but also be able 
to sustain considerable exports from 
certain fields. 

Although oil has been produced in 
limited amount in Canada for many 
vears, growth of the industry in Alberta 
has been spectacular since 1947. Not 
only has the total output soared, but 
proved reserves have increased twenty 
five times, production potential fifteen 
times, land under development ten 
times and exploration expenditures 
twenty-five times. Discovery of sev- 
eral of the more important fields has 
been made since 1947. 

The three largest fields are Redwater, 
estimated to contain up to 750 million 
barrels, Leduc-Woodbend with more 
than 275 million barrels and Wizard 
Lake of 100 million barrels. The oil 
occurs largely in layers of Devonian 
limestone at depths of 5000 to 10,000 
feet. 

Prior to the discovery of the Leduc 
and Redwater oil fields in 1947, Alberta 
was scarely producing enough oil to 
meet her own needs and many other 
sections of Canada were importing crude 
oil for refinery stock, also refinery 
products. However, since the Alberta 
discoveries were not adjacent to major 
oil markets, pipeline construction be 
came necessary. One such line now ex 
tends over 1100 miles from Edmonton to 
the head of the Great Lakes at Superior, 
Wis., with various branches. 

All Canada shares in the economic 
benefits of Alberta oil, inasmuch as re 
placement of American oil imports by 
domestic oil production has enabled 
large savings in American dollars and 
helped to raise the value of the Canadian 
dollar. 

The greatest output of natural gas in 
the province was from the Turner Valley 
fields which produced about a third of 
the total. Other large producers were 
the Viking-Kinsella and the Leduc 
\Voodbend, the latter also a large oil 
producer. 

Some 250 miles northeast of Edmon 
ton is located a group of gas fields that 
comprise the Peace River area which 
straddles the Alberta-British Columbia 
border. Here there are vast recover 
ible gas reserves 


(Continued on page 66) 
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SAFER: SIMPLER! 
SAVES — FUEL: 





COEN MODEL 675CS4APH PAC-O-MATIC #6 OIL BURNER to develop 25,000 PPH. 
Completely automatic steam atomizing (automatic compressed air start). COEN EC-3 Preci- 
sion Throttling Combustion Control for 8-10 to 1 modulating range, plus automatic on- 
off firing at minimum firing rate. Unit complete with Integral Pump and Heater Set. 


Investigate the COEN PAC-0-MATIC! 


Gas and/or Oil Burner for your new Package Boiler or Con- 
version Installation. Note these distinctive features exclusive 


with the COEN PAC-O-MATIC BURNER— 


SAFER SIMPLER SAVES MORE FUEL 
© Special, Surer Purge Cycle © Complete Integral Units ®@ 8-10 to 1 Modulating Range 
© Single Manual Control © Single Fuel and Air Control ¢ COEN “Slow-opening”’ 


Station a ; @ Simply mount and pipe and Damper 
@ COEN"Fireye”Gas Pilot wire to service connections ® Register “louver” control 


(automatically!) 


Send for complete specifications and illustrated Bulletin No. P-152 


COE Ce@neray 


COMBUSTION ENGINEERS DESIGNERS MANUFACTURERS 
Oil AND GAS BURNER EQUIPMENT FOR INDUSTRY 


MAIN OFFICE AND PLANT: 40 BOAROMAN PLACE, SAN FRANCISCO 3 
Eastern Agents and Warehouse Coen Burner Sales Co., P.O. Box 7, Union City, New Jersey 


















NORTHEAST—A. Bertrand & Co. 
42 Cross St., Westfield, Mass. 
SOUTHEAST—Srephen May 
585 Sherwood Rd., N.E., Atlanta, Ga. 
GREAT LAKES—P. P. Schoonhoven 
228 No. La Salle, Chicago, III. 
$O. INDIANA—KY.—Ralph M. Barnes 
3550 No. Hawthorne Lane 
Indianapolis 44, Indiana 
GULF SOUTHWEST—). Newell Royall 
P. O. Box 544, Houston, Texas 


MIDWEST—The Walling Co. 

1504 Dodge St., Omaha, Neb. 
MIDWEST—The Walling Co. 

207% First Ave., West, Newton, Ia. 
NORTHWEST— Northwest Industrial Service Co. 

2437 East Marginal Way, Seattle, Wash. 
NORTHWEST—Duane Peabody Co. 

2201 N.W. Thurman Sc., Portland, Ore, 
SOUTHWEST—A. H. Merrill Engineering Co. 

1238 S. Atlantic Blvd., Los Angeles, Cal. 
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The list grows —the list of utility and industrial steam generating plants 
for which Green Fans were selected to provide the air necessary for 


combustion purposes. 


Draft fans yield to no other equipment in their impor- 
tance to efficient steaming. They must be properly 
designed for the requirements in each plant respec- 
tively. They must be conservatively rated. And they 
must be durably constructed. 


Green Fans fulfill these basic requirements. You 
wouldn't find them in so many large utility plants and 
large industrial plants unless they had thoroughly 
proved their worth. 


iar (GREEN 


hawt Fuel £ conomizer ») 
nen ) 


Cinders cnn COMPANY 








Our Catalog No. 168 
tells all about Green 
Fans. Write for a copy. 


INC, 


























About a vear ago the Alberta govern 
ment gave permission to Westcoast 
Transmission Ltd. to export natural gas 
from these Alberta fields in this region 
and similar permission was granted by 
the Canadian government; but the 
company is now awaiting authorization 
from the U. S. Federal Power Com 
mission to import the gas coming by 
pipeline from a point three miles from 
the Alberta-British Columbia border 
through the interior of British Colum 
bia, to a point near the international! 
boundary about six miles from Sumas, 
Wash. From here a branch line would 
extend to Vancouver, B. C. and the 
main line would continue south to the 
United States. 

Although heavy industries and a large 
consumer population in the provinces of 
Ontario and Quebec provide the largest 
potential market for Alberta natural gas, 
the government has not yet permitted 
the export of gas to these eastern 
markets. This is despite proposals by 
least two companies one of which would 
construct lines to Toronto’ and 
Montreal, and the other’ through 
Saskatchewan and Manitoba to Minn 
esota, 


Combustion Engineering- 
Sulzer Bros. Ltd. Agreement 
Anticipates 5000-Psi Boilers 


Combustion Engineering, Inc. has 
just announced the consummation of 
an agreement with Sulzer Bros. Ltd. 
of Winterthur, Switzerland, well 
known European manufacturer of 
steam-generating and related equip 
ment, for the use of Sulzer patents, 
designs and experience. 

This agreement, it is stated, rep 
resents the culmination of several 
vears’ investigation by Combustion 
of European developments in the field 
of high steam pressures, and of such 
research and development work as 
might have application to the prob- 
lems of generating steam at above- 
critical pressures. The investigation 
revealed that the many successful 
installations of “Sulzer Monotube 
Steam Generating Plants’ had 
demonstrated not only the practica 
bility and efficiency of the design 
but also that it possessed special 
adaptability to the use of pressures 
above the critical. The investigation 
also disclosed that Sulzer’s research 
as well as its specialized experience 
with the once-through type of unit 
could contribute importantly to the 
studies Combustion has been making 
for some time past of the problems in 
volved in generating steam at pres 
sures of 5000 psi and higher. 

The agreement also includes pro- 
vision for the use of Sulzer patents, 
developments and experience with re- 
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spect to controls for high-pressure 
steam generators. The work done 
by Sulzer in this field is believed to be 
especially applicable to the control 
problems anticipated in generating 
steam at presssures above critical. 

The combination of the long experi 
ence of Combustion and Sulzer is 
expected to contribute generally to 
the advancement of the art of high 
pressure steam generation and to 
expedite the development of designs 
for installations in the 5000-pound 
pressure area. 


New Method of Cleaning Coal- 
Washery Slurries 


A new method of cleaning and de 
watering coal-washery slurries to re 
cover a clean coal product that can be 
coked or made into briquets has been 
developed by German scientists. The 
method is described in a recent Bureau 
of Mines information circular. 

Washery slurry is a pasty mixture 
of fine coal, impurities and water ob 
tained in washing coarser sizes of coal. 

The method, called the ‘‘Convertol 
Process,” was developed by the re 
search staff of Deutsche-Kohlenberg 
bau-Leitung, the coal producers’ asso 
ciation of western Germany, and 
consists of two steps. First, small 
quantities of heavy oil are mixed with 
the slurry. The oil coats the tiny 
particles of coal, which in the second 
step are separated from the dirt and 
water in a centrifuge. The water and 
dirt pass through screen perforations 
in the centrifuge, while the oiled coal 
particles are retained and later dis 
charged as a clean, low-moisture 
product. 





Obituary 











Cyril G. R. Humphreys, an engineer 
in the Research Department of Com- 
bustion Engineering, Inc., died on 
July 19 following a long illness. Born 
in London in 1905, he received his 
educational training in England. He 
was employed in research work by The 
Consolidated Edison Co. of New York 
from 1930 to 1942, at which time he 
joined Combustion Engineering Co. 
Che author of a number of technical 
papers on methods of furnace-tem 
perature measurements, he was also 
keenly interested in engineering his 
tory and wrote a notable series of 
articles on developments in pulverized 
coal firing which appeared in this 
publication in 1948. He was a mem 
her of the American Society of Me 
chanical Engineers, the Institution of 
Mechanical Engineers (England) and 
the Newcomen Society. He is survived 
by his wife and two children. 
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Removable packing 
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Steam Alarm 
Whistle 


Yeu... 


Mercury Lamp 


Hood with 45° 
angle mirror 
— hinged for 
easy cleaning 


Gage Illuminator 
for extra-clear 
and distant 


Flat.glass Gage 
Insert—forged 
steel body 


reading 


Recommended for con- 
ditions where gages 
are 40 f1. or more from 
operating level, or for 
extra bright meniscus 
image. See cut at right. 











Welded forged steel 
Water Column for 
pressures to 900 psi 





Reliance Water Columns for any working steam 
pressure assure you the utmost in dependability. 
High and low water level alarms are available on 
columns for pressures to 900 psi. Standard and 
special columns and complete safety gage equip- 
ment are made for pressures to 2500 psi. 








The Reliance Gauge Column Company 
Cleveland 3, Ohio 
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Does your 
practical experience 


qualify you 1 fi . 
sell WATER is 


TREATMENT? 





; ¥ 
It has in the case of many of our 
most successful Sales Engineers. 


If you have practical boiler room experience, some 
knowledge of chemistry, an idea you would like to 
sell, here’s an opportunity to better yourself. First 
you'll be trained, then assigned to an established 
sales territory (opening created by promotions) with 
salary, commission and expenses. 

Interested? Write or phone Mr. W. H. Bingham 
for confidential interview. 


Deavbow 


TRADE MARK 
DEARBORN CHEMICAL COMPANY, Merchandise Mart Plaza, Chicago 54, Ill. 
Phone: WHitehall 4-3273 





Hot-Process Softening 


In a paper entitled “Zeolite Vs. Soda Ash in Hot- 
Process Softener at Firestone,’’, which was presented at 
the ASME summer meeting in Los Angeles, W. F. Fields, 
of Firestone Tire & Rubber Co., cited the following an- 
ticipated advantages of hot styrene-base zeolite sec- 
ondary softeners: 

1. A lower total hardness in addition to lower mag- 
nesium hardness could be obtained consistently regard- 
less of raw water or feeding variations. Lower phos- 
phate dosages would be required and the amount of 
sludge in the boilers would be reduced. 

2. A lower carbonate alkalinity in the feedwater 
could be obtained by eliminating the need of excess 
soda ash in the first-stage treatment. The CO, forma- 
tion in the steam produced would be correspondingly 
lower, thereby reducing corrosion in the return-line 
systems. 

3. In instances in which the water contains an 
appreciable amount of noncarbonate hardness, soda-ash 
addition could be completely eliminated, thereby making 
a saving in operating cost. 

In December 1951 a zeolite water-softening system 
was installed at the Los Angeles plant of Firestone. 
Inspection of the evaporators and several of the feed- 
water units, after operation for about six months showed 
that the system, which previously had been heavily 
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encrusted with calcium carbonate scale, was almost 
clean. 

Chemical costs for the hot lime-zeolite softeners proved 
to be $8.75 a day cheaper than with the original hot 
lime-soda softeners, based on makeup of 379,000 gal per 
day. Feedwater effluent has been improved, feed lines 
are being descaled, and it has been found possible to re- 
duce the blowdown. 





PATENTED 


is an inert metal electrode which is installed in 
any 


BOILER 
or AMMONIA CONDENSER 


It attracts inherent electric energy which is causing scale to form in 
these units, and by stabilizing this energy, prevents and removes 
scale and algea; also stops pitting. 
Installed ONCE, lasts FOREVER 
openings for representation in several territories 


4030 Chouteau Ave. St. Louis 10, Mo. 
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REVIEW OF NEW BOOKS 


Any of the books here reviewed may be secured through 
Combustion Publishing Company, Inc., 200 Madison Ave., N.Y. 





Power Plant Engineering 
By Frederick T. Morse 


Subtitled ‘‘The Theory and Practice 
of Stationary Electric Generating 
Plants,” the drastically revised Third 
Edition of this well-known text attempts 
to meet the needs of the engineering 
student, the consulting engineer and 
the plant operator. Emphasis is placed 
upon the power plant as an integrated 
assembly, and there is more attention 
given to the small plant than was the 
case in previous editions. The author 
provides the following basic definition 

“Power plant engineering is the art of 
selecting and placing the necessary 
power-generating equipment so that a 
maximum of return will result from a 
minimum of expenditure over the work- 
ing life of the plant; and the operation 
of the completed plant in a manner to 
provide cheap, reliable and continuous 
service. 

An introductory chapter provides 
background information on thermo- 
dynamics and gives a description of the 
function of consulting engineers in 
power plant design. Subsequent chap- 
ters take up the variable load problem 
and power plant economics, including 
depreciation methods and an introduc- 
tion to rate making. Following this 
general presentation are chapters on the 
power plant building, fuels and combus- 
tion, internal-combustion-engine and 
gas-turbine power plants, vapor cycles 
and energy flow, steam generators and 
prime movers, gas and feedwater loops 
in steam plants, piping systems and 
instrumentation. At the end of most 
chapters is a set of problems without 
answers. A brief bibliography and an 
appendix conclude the work. 

This 687-page text is extremely well 
organized and contains much useful in 
formation both for the student and the 
practicing engineer. It sells for $8.75 


Textbook of the Materials of 
Engineering 

By Herbert F. Moore and Mark B. 
Moore 


Now in its eighth edition, this text 
provides a broad survey of the field of 
engineering materials. When the first 
edition was published in 1917, its ob- 
ective was to furnish a concise presen 
tation of the physical properties of the 
common materials used in structures 
ind machines, together with brief de- 
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scriptions of their manufacture and fab- 
rication. Over the intervening years, 
this objective has been maintained, so 
that the present edition includes con- 
sideration of many materials and tech- 
niques which were unknown at the time 
of initial publication. 

The coverage of the properties of 
materials includes methods of produc- 
tion and chemical and mechanical 
methods of strengthening materials. 
Among the introductory chapters are 
considerations of elastic strength, failure 
by creep and fracture, allowable work- 
ing stress, and physical properties of 
typical structural metals. Later chap- 
ters are concerned with such materials as 
wood, building stone and ceramics, con- 
crete, plastics, rubber, leather and rope. 
A particularly interesting chapter takes 
up materials specifications writing and 
the activities of the American Society 
for Testing Materials. 

Comprising 372 pages and selling for 
$6, this book has worth both as a text 
and as a reference work for the practic- 
ing engineer. 


Diesel Engineering Handbook 
Eighth Edition 
Revised by A. B. Newell 


Originally written in 1935 by the late 
Lacey H. Morrison, this book early 
gained acceptance as an authoritative 
source of information on diesel practice. 
Periodic revisions, first by the original 
author and later by Charles Foell, 
served to keep the reader abreast of 
significant developments in this rapidly 
expanding field. 

This book of 827 pages starts with a 
brief review of the fundamental princi- 
ples of the diesel engine and carries the 
reader through various phases of design 
and construction. Mathematics ts sub- 
ordinated to practical explanations. 

Stationary, marine, railway and auto- 
motive types are covered and the prin- 
cipal makes described. Considerable 
space is devoted to such subjects as 
fuel injection pumps and systems, lubri 
cation, engine cooling, governing, etc., 
and a chapter on “Efficiencies and 
Economics’ is most informative. 
There is a final chapter, published for 
the first time in this book, containing 
data on the specifications of American 
burit diesels. 

The text is profusely illustrated and 
is priced at $7.50 in the U. S. A. or 
$8.50 in other countries. 


Adventures in the Navy, 
Education, Science, 
Engineering and War 

By W. F. Durand 
This is the life story of one who has 

rendered an outstanding service in the 
fields of aeronautics and thermodynam- 
ics during two world wars; who made 
important contributions to the teaching 
profession; and who has achieved high 
international standing as an engineer 
and a scientist. 

At the age of 93 Dr. Durand relates 
with clarity and in a most entertaining 
style his early experiences as a cadet at 
Annapolis; his part as an engineering 
officer in the transition from wooden to 
steel warships; and his introduction to 
educational work through assignment to 
Lafayette College, which was followed 
by a memorable career in research and 
teaching at Cornell and Stanford Uni- 
versities. During this period he in- 
vented a radial planimeter, introduced 
logarithmic graph paper and advanced 
the design of ship propellers. 

In later years Dr. Durand, by then an 
acknowledged authority, served on 
many special engineering committees 
and standing bodies including the 
National Advisory Committee on Aero- 
nautics, the Engineering Division of the 
National Research Council of which he 
was chairman, and as president of the 
World Power Conference held in Wash- 
ington, D. C., in 1936. He took part in 
the design of both the Hoover and 
Grand Coulee Dams and is a past 
president of The American Society of 
Mechanical Engineers. His discussion 
of these various activities unfolds a pic- 
ture of engineering progress during the 
last 75 years. 

It is believed that the book will be 
widely read not only by former students 
and associates, but also by many with 
whom he came in contact in his long 
and varied career. 

There are 212 pages attractively 
bound, and the price is $4. 


Manual on Industrial Water 


This manual is the result of the com 
bined efforts of ASTM Committee D-19, 
its associates and other members of the 
Society. It is intended as a reference 
source for executives and plant de 
signers; individuals engaged in indus 
trial operations involving the use of 
water: also engineers, consultants and 
analysts. 

The text deals with uses of industrial 
water, its composition, sampling and 
treatment, as well as analysis and identi 
fication of water-formed deposits. 

Standards that have been adopted by 
the Society on methods of sampling, 
analysis, testing, and of reporting results 
are included. 

There are 344 pages with cloth cover 
and the price is $4.25. 
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Another Beaumont Birch 


Ash Handling Installation 





Discharge end section of 
a flooded hopper for 
Beaumont hydraulic sys- 
tem showing rugged sup- 
porting structure and 
circular protected obser- 
vation ports of special 
heat resistant glass. 





Why BEAUMONT BIRCH Hydraulic Ash 
Handling Systems Assure You 





Reliable, Efficient Service 


In every detail of Beaumont 
Hydraulic Ash Handling Systems, 
you'll find they’re designed for 
practical considerations of boiler 
efficiency, operating safety, mini- 
mum man-hour attention and 
minimum maintenance. 

For example, on flooded hop- 
pers beneath pulverized coal fired 
boilers, costly shut downs are 
never necessary when water jet 
nozzles in the ash hopper require 
replacing. They are easily and 
safely replaced while the boiler is 
in operation . . . the rugged sluice 
gate and operating cylinder are 
mounted on a single casting, com- 
pletely shop assembled. This 
assures perfect alignment of 
cylinder for long uninterrupted 
service. 

On flooded hoppers, operators 
are always protected at observa- 
tion ports by special glass resist- 
ant to thermal shock, in addition 
to a protecting metal guard. Built- 
in spray washers keep all observa- 
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DESIGNERS — MANUFACTURERS 











1506 RACE STREET, PHILADELPHIA 2, PA. 


tion ports clean and free from 
dirt and fog. 

These and many other points, 
such as, sluiceways, sumps, de- 
watering bins, flyash handling 
systems and other supplemental 
equipment are only a small part 
of the attention to details that 
are characteristic of Beaumont 
Birch Systems. 

Power and Consulting Engi- 
neers specify Beaumont Birch 
Hydraulic Ash Handling Equip- 
ment because they are assured of 
design, engineering and construc- 
tion to exacting specifications! 

Beaumont’s background of over 
fifty years in the design and 
manufacture of ash handling 
systems gives you long service life 
with a minimum of maintenance. 

For complete details of the 
many efficiency and economy fea- 
tures of Beaumont Hydraulic Ash 
Handling Systems, call in a Beau- 
mont Birch engineer or write 
direct. 


BIRCH COMPANY 


BULK MATERIAL HANDLING SYSTEMS 












New Equipment 











Flexible Metal Assembly for 
Safety Valve Exhaust 


The corrugated flexible metal hose 
here shown, which extends 
valve to the exhaust 


assembly 
from the safety 
pipe, eliminates the extreme noise and 





possible injury to workers caused by 
unexpected discharging of safety valves 
It is being manufactured by Flexonics 
Corp., Maywood, III. 


Boiler Water-Level Gages, 


Greater dependability, longer gage 
life and more accurate water-level read 
ings in high-pressure service are claimed 
for the new separated-design water 
gage assembly developed by the Yar 
nall-Waring Co. On gages for wide 
range of visibility greater flexibility is 











gained by using two ‘‘floating assem 
bly” type independent inserts, and by 
interconnecting expansion loops. On 
those for medium ranges, using one 
insert, a single expansion loop is used 
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The lower flanged connection and the 
upper flanged loop connection result in 
the elimination of stuffing boxes. The 
hort lower flanged connection elimi 
nates the cold water leg, resulting in 
reater accuracy in level reading rhe 
tie-bar-type water column linking the 
sage valves provides circulation to keey 
the gage nearer drum temperature 


Package Water Conditioner 


A completely integrated package wa 
ter conditioning plant is being put out 
by The Permutit Co., 350 West 42nd 
St.. New York. These units may he 
used: (1) to remove turbidity, color 
and organic matter from water supplies 
2) to chlorinate; (3) to remove bad 





odors; (4) to remove iron and manga 
nese; (5) to neutralize; (6) to soften; 
and (7) to de-alkalize. 

Each complete conditioner consists of 
a precipitator with a built-in clearwell, 
a proportioning chemical feeder control, 
a coagulant feeder tank, a lime or soda 
ash and hypochlorite feeder tank, 
inlet float control valve, neutralite fil 
ter, Carbo-Dur purifier and a service 
pump. 


Return Idler 


A new type of self-aligning belt- 
training return idler has been announced 
by the Chain Belt Co., Milwaukee 1, 
Wis. Identified as Rex Style No. 41, it 
provides automatic alignment for the 
return belt without the use of side-guide 
dlers. The idler consists of a dead-shaft 
roller-bearing return roll, mounted at 
each end to a toggle-like arrangement of 
“wivel arms suspended from the con- 
eyor framework at an angle of approxi- 
nately 45 deg in the direction of belt 


travel. It acts to maintain an equilib- 
ium condition and is said to be effee- 


tive on horizontal, inclined or declined 
onveyors. 
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WING Package 
DRAFT INDUCER 
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DAMPER ON BY-PASS | rm 
FOR NATURAL DRAFT ‘\ 
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WING PACKAGE POWER PLANT DRAFT INDUCER at WELCH GRAPE JUICE 
COMPANY'S PLANT AT WESTFIELD, N.Y. SERVES TWO 20,000 Ib./hr. BOILERS. , 
NOTE (A) INDIVIDUAL CONNECTION FROM EACH BOILER (B) BY-PASS WITH ) 
DAMPER CONTROLLED FROM BOILER ROOM, PERMITTING NATURAL DRAFT ; 
AT LOW LOADS (C) RELATIVE LIGHT WEIGHT AND COMPACT PACKAGE 
DESIGN PERMITS SUPPORT ENTIRELY ON COMMON BREECHING. 

; 











The WING Package DRAFT INDUCER is unique in that the motor 
(or turbine) and fan is designed as one complete removable unit, 
making installation easier and being easily removed, facilitates 
inspection and maintenance. Other advantages are: 


|. Big savings in space require- 5. Only two support bearings 
ments 6. Wide flexibility in gas outlets 

2. Permits fewer and lighter 
structural supports 


3. Eliminates field line-up 8. Low load ratings on natural 


roblems 
4 on r draft because of ample free 
. Eliminates water cooling gas travel area 


7. Saves on investment and 
maintenance 


Write for complete details 


L.J. Wing Mfp. Co. 


54 Vreeland Mills Road 
Linden, New Jersey 
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New Catalogs 
and Bulletins 


Any of these may be secured by writing 
Combustion Publishing Company, 200 
Madison Avenue, New York 16, N. Y. 











Boiler Baffles 


A four-page bulletin showing how 
streamlined baffles are applied to 
boilers of all types and sizes has been 
issued by The Engineer Company. 
Included in it are 21 drawings showing 
the installation of baffles in specific units 
and explaining advantages to be derived 
from the particular baffle constructions. 


Motors and Generators 


Allis-Chalmers Mfg. Co. has made 
available a 50-page pamphlet which is 
intended to assist in the selection of 
motors, generators and motor-generator 
sets to handle most industrial applica- 
tions. It is reprinted from the 1952 
edition of Lincoln’s ‘“Industrial-Com- 
mercial Electrical Reference’ published 
by the Electrical Modernization Bureau, 
Inc. 


Gear Motors 


The function, design and application 
of gear motors are described in Publica- 
tion GEA-1437H, a 16-page, two-color 
information guide prepared by the 
General Electric Company. Standard 
G.E. Tri-Clad gear motors with ratings 
from '/, up to 200 hp are described. 
Cutaway photographs show the relative 
position of the parts which are dis- 
tinctive to the design of each motor. 


Gravity Filters 


A comprehensive 24-page booklet, 
No. 2539A, shows the complete line of 
gravity filters as manufactured by The 
Permutit Co. Specifications, operating 
characteristics, outline dimensions and 
typical installations of these filters and 
associated accessories have been in- 
cluded in this new edition. The bul- 
letin is very attractively illustrated and 
contains information useful to all in- 
terested in water-treatment problems. 


Maintaining Control Equipment 


What to look for in maintaining con- 
trol equipment is told in an eight-page 
manual entitled “‘Proper Maintenance 
of Control” released by Allis-Chalmers 
Manufacturing Co. Besides giving 
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helpful suggestions toward overcoming 
some of the most frequent difficulties 
common to such devices, the pamphlet, 
No. 14X7612A, has a handy control 
trouble-shooting chart for quick ref- 
erence showing the symptom, possible 
cause and cure. 


Meters and Controls 


Bailey Meter Co. has made available 
Bulletin 18, a 16-page comprehensive 
catalog offering information on the com 
plete line of meters, control equipment 
and engineering services offered by the 
company. Fifteen measured variables 
common to power and process opera- 
tions form the index for selecting 
appropriate metering and control equip- 
ment. Basic specifications, illustrations 
and detailed literature references are 
included. 


Centrifugal Pumps 


Bulletin WQ-214 prepared by the 
Warren Steam Pump Co. describes the 
Type DF end-suction centrifugal pump, 
which is capable of handing capacities 
to 1000 gpm and heads to 400 ft. De- 
sign advantages are explained and there 
is a table of dimensions for these pumps 
which are adapted to handling water, 
solvents, brines, caustics, acids, oils and 
the like. 


Package Boiler 


Combustion Engineering, Inc., has 
made available a 16-page illustrated 
catalog describing the features of the 
new C-E Package Boiler, Type VP. 
Following an introduction which pro- 
vides background information, there is 
a section outlining the principal features 
of the design of these boilers, which are 
completely shop assembled and provide 
steam capacities from 4000 to 30,000 Ib 
per hr. Space requirements are shown 
in a table, along with typical specifica- 
tions. A concluding section describes 
the automatic control system for the 
units. 


Valve Catalog 


The Lunkenheimer Co.has published a 
506-page catalog which features a 24- 
page valve-selector guide and over 100 
pages of reference data. Completely 
illustrated and thumb-indexed, the 
selector section of the catalog groups 
valves according to pressure classifi- 
cations and enables engineers to find 
specifications, reference data and code 
requirements quickly. The attractively 
bound volume is being distributed per- 
sonally by Lunkenheimer sales represen- 
tatives and distributors. 








Business Notes 











Edward Valves Inc., East Chicago, 
Indiana, has named David Mac 
Gregor works manager in charge ol 
manufacturing operations and indus 
trial relations, in addition to his cur 
rent duties as chief engineer. At the 
same time Carl L. Erwin, personne! 
manager, was advanced to the posi 
tion of assistant works manager. 


Diamond Power Specialty Corp. re 
cently established a marine sales 
office at 165 Broadway, New York, 
under the supervision of H. L. Walker. 
Its present sales office at 37 W. 43rd 
St., New York, for handling other than 
marine sales, will continue. 


Graver Water Conditioning Co., 
New York, has appointed A. H. Ho 
neck district manager for the state of 
Ohio and the northern counties of 
Kentucky. He will maintain offices 
in the Citizen’s Bldg., Cleveland, and 
at 3427 Corrine Ave., Cincinnati. 


Johns-Manville Corp., New York, 
has established a public utilities sec- 
tion under the management of Ed- 
ward D. Flavin who from 1946 to the 
present has been district manager in 
New York. 


Peabody Engineering Corp., New 
York, has appointed John Dunn 
general sales manager, with responsi- 
bility for all the company’s sales divi- 
sions in the Western Hemisphere and 
territorial representative companies. 


Leeds & Northrup Co., Philadel- 
phia, announces the election by its 
board of directors of I. Melville Stein 
as president, succeeding C. 5. Redding 
who becomes chairman of the board. 
Mr. Stein was formerly executive vice 
president. 


Copes-Vulcan Division of the Con- 
tinental Foundry & Machine Co. has 
recently named The Hank Thurstin 
Co. to represent it in the Denver terri- 
tory and Power Economy Inc. in 
Kansas City, Mo. 


Pocahontas Fuel Co. Pocahontas, 
Va., has appointed Earl G. Robertson 
vice president in charge of sales. He 
was formerly vice president of the 
Pittston Company and chairman of 
the board of the Clinchfield Fuel Co. 
He will make his headquarters at the 
New York office of the Pocahontas 
Fuel Co. 


Poole Foundry & Machine Co. has 
appointed the Kraver Industrial Sales 
Co. of Milwaukee as its representative 
in the state of Wisconsin and the 
eastern portion of lowa. 


August 1993—-C OM BUSTION 








of 
ces 
ind 


ec 
id- 
the 

in 


ew 
inn 


ivi- 
ind 
ies. 


lel- 


ein 
ing 
rd. 
ice 


on 
has 
tin 


in 


as, 
son 
He 
the 

of 
“oO. 
the 
tas 


has 
les 
ive 
the 


IN 















MAINTENANCE 
FOR METAL 








HYDE PARK. BOSTON 36. MASSACHUSETTS 
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NATIONAL AIROIL 





Oil Burners 
OF THE STEAM AND 


MECHANICAL TYPES 
NOW COMBINED INTO 


~ Dual Stage 
BURNERS 


Now, at last, the inherent advan- 
tages of both systems of fuel oil 
atomization are profitably yours . . . 
within the one, new NATIONAL 
AIROIL Dual Stage Burner. 


41 vears of combustion equipment 
design and manufacture are in back 
of the Dual Stage Oil Burner . . . 
and, it has been thoroughly tested 
and proved in the field for firing: 
Petroleum Processing Heaters; Ro- 
tary Kilns; H.R.T., Scotch Marine 
and Water Tube Boilers; etc. 


Available in three sizes, the NA- 
TIONAL AIROIL Dual Stage 
Burner fires all grades of fuel oil 
from No. 2 to No. 6, with a ready 
capacity of 80 to 3500 g.p.h. Fur- 
ther, for a perfect flame pattern, we 
would recommend using with the 
Dual Stage Burner either the 
NATIONAL AIROIL Universal 
Register for forced draft or, the 
NATIONAL AIROIL Tandem Unit 
for natural or induced draft fur- 
naces. 


Get detailed description, illustra- 
tion, and specifications in NA. 


TIONAL AIROIL Bulletin 25. 


STEAM ATOMIZING OIL BURNERS 

Ol BURNERS and GAS BURNERS for 
industrial power, process and heating 
purposes 

MOTOR-DRIVEN ROTARY OIL BURNERS 

MECHANICAL PRESSURE ATOMIZING 
OIL BURNERS 

LOW AIR PRESSURE OIL BURNERS 

AUTOMATIC O!L BURNERS, for small 
process furnaces and heating plants 

GAS BURNERS 

COMBINATION GAS & OjL BURNERS 

FUEL Ol HEATER 

FUEL OIL PUMPING and HEATING UNITS 

FURNACE RELIEF DOORS 

AIR INTAKE DOORS 

OBSERV ATION PORTS 

SPECIAL REFRACTORY SHAPES 


<v 


NATIONAL AIROIL 
BURNER COMPANY, INC. 


1310 East Sedgley Ave., Philadelphia 34, Pa. 


Southwestern Division 2512 So. RBivd., Houston 6, Tex 
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BOOKS 








1—Fuels and Combustion 
By M. L. SMITH AND K. W. STINSON 


330 pages Price $6.50 


This textbook has as its worthy ob- 
jective the presentation of fundamental 
and factual information concerning 
solid, liquid and gaseous fuels and the 
problems associated with their combus- 
tion. It covers the general topics of 
fuel technology and the relationship of 
air, fuel, combustion products and the 
heat released. The book is basically 
intended for undergraduate engineers 
studying a fuels and combustion course 
which would follow work in fundamental 
thermodynamics and precede the ap- 
plied courses in steam power, internal 
combustion engines and heating and 
ventilating. However, the practicing 
engineer will find much valuable data 
compiled in concise form. 

The opening chapter is devoted to all 
types of fuels. Then follows a very un- 
derstandable treatment of  stoichio- 
metric analysis and thermochemical 
analysis. The process of combustion, 
including its mechanism and the manner 
of flame propagation, is next considered. 
Succeeding chapters take up physical 
properties of fuels, gas and oil burners, 
coal-burning equipment, and combus- 
tion in engines. An appendix includes a 
number of useful charts to aid in com- 
bustion calculations. At the end of 
each chapter there appears a list of 
stimulating questions and problems. 


2—Steam Power Stations 
Fourth Edition 


By Gustav A. GAFFERT 


637 pages 6x9 Price $8.00 

This well-known book was first 
brought out in 1937 primarily to famil- 
iarize mechanical engineering students 
with steam power equipment and prac- 
tice; but aside from fulfilling this ob- 
jective, it has found wide favor among 
practicing engineers. 


That it has been found expedient to 
bring out four editions over a period of 
fifteen years attests to the rapid de- 
velopments that have taken place in 
power plant practice during that period. 
In general, statistics, data and other 
information have been brought through 
1950, which is about as late as can be 
expected in view of the time required 
for revision, proofreading and produc- 
tion. Three new chapters have been 
added, namely, a general discussion of 
power equipment, heat transfer and 
optimum cycles. 

This fourth edition contains 433 illus- 
trations and charts, including a Mollier 
Diagram, and many tables. 


3—Elementary Heat-Power 
Second Edition 


By H. L. SoLtBerG, O. C. CRAMER AND 
A. R. SPAULDING 


624 pages Price $6.50 


The three authors have collaborated 
in the revision of this text which places 
its basic emphasis upon fuels as sources 
of energy, the functions of the equip- 
ment used for power generation, the 
construction of such equipment, and 
its actual performance. It is intended 
for the students who have studied 
physics and chemistry at the college 
level and whose mathematical training 
includes the calculus. 

The major changes made in revising 
the book were directed toward bringing 
together as many fundamental concepts 
as were logically feasible in the opening 
chapter entitled ‘‘Matter and Energy.”’ 
To these ends, consideration was given 
to a discussion of the English engineer- 
ing system of units and dimensions, 
development of the general energy 
equation and its application to heat- 
power equipment in terms of the first 
law of thermodynamics, early introduc- 
tion of the concepts of entropy and 
enthalpy, and the significance of the 
second law of thermodynamics in rela- 
tion to energy degradation. The ma- 
terial on combustion calculations was 


rewritten with the purpose of stimulat- 
ing analytical thinking and developing 
facility of calculation using the pound- 
mole. Descriptive material in the text 
has been brought up to date. 


4—Technical Calculations in 
Heat Engineering 


By JAMEs H. PoTrer 


Paper-spiral-bound Price $2.25 


Occasionally one comes upon a work 
book intended primarily for student use 
in engineering schools that also has 
considerable value to the practicing 
engineer. Such is the case in this 
instance, for Professor Potter's book 
should be of considerable aid to the 
active engineer whose thermodynamics 
has become “‘rusty’’ and who wishes to 
make a systematic review, guided by a 
logical outline. The book contains 150 
problems in heat engines and thermo- 
dynamics, one to a page. 


5—The Science of Flames and 
Furnaces 


By M. W. THRING 


416 pages Price $6.50 


Major emphasis of this British book 
is upon industrial furnaces. The author 
is head of the physics department of the 
British Iron and Stee! Research Associa- 
tion and has also served on the staff of 
the British Coal Utilization Research 
Association. 

The book tells how furnaces are built 
and how they function. Applications 
of the first and second laws of thermo- 
dynamics to furnace design are cited, 
and the rate and mechanism of heat re- 
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